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(b) **V, 

(c) ->7A 

(d) Aayy, 

( e ) F'J7 J^D^f;i/ 

(e) -NReC OR;, 
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( f ) -NReCOiR?, 

(g) -NRsCONHRj, 

(h) -NHS (0) j R s , 
( i ) -COR., 

( j ) - 0 R 6 , 
(k) (1) t'vv^JK 
(2) tf 7 V 1) 

(3) 

(4) k''J^ 

(5) ^-JV 

^?)**»0 + ^P>iS^$*L % Xli*ft:fcL"C\ 

(a) 7i-;u> 

(b) t: Kd + ->, 

(c) **V> 

(d) ->7/, 

( e) Any>, 

(f) f'j7^n>ffl/ 

9. Ri^\ 

-7X1* h yiljft5*L*:Ci, C*> C«> CsXtfCsH 

(a) t Kd* j a 

(b) C !XliF> 

(c) 7x^;vxii ; ey, y1)L<lih'Jfil7i-^ 

( 1 ) 7x;iK 
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(2) Kn^y, 

(3) Ci- 3 7MK 

(4) ->7A 

(5) ^nyy, 

(6) h'J7^n^ffl/ 

(d) -NRsCOR/ (R.fiTlc^XJiCi-iT^^^-e**), R7ti7^-;K 
tfyyr./uXli*-*?-*^ 7x^Ci->7JKJK k'yy-JVd-jJ^^^ 

T)V*)Viti£MK, cu F , C FjXI±Ci- s t;i/*;1/-c*&S*l&) ^» 

(e) -NHS (O) jRi, 

(f) -COR«, 

(g) -OR. ( 

io. S: 




(47) 
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(a) is Fo + v', 

(b) **V> 

(c) ->7A 

(d) -NHR«, 

(e) -NR«R7, 

(f) -NHC0R.R7, 

(g) -AnrA 

(h) — C F » •> 

(i) y x.-^Xlt* S , y't L < ti h 'Jtt&7.*-^ 



(48) ftmW- 8-51 1522 

( 1 ) tKntv, 

(2) *^rV, 

(3) -/ry, 

(4) -NHRf, 

(5) -NReR?, 

(6) — NHCOReRz, 



(7) -Any>, 

(8) -CF», &Xf 

(9) -Ci-j7)^^ 

11. Ri* { , 

(a) t Kn*V, 

(b) ClXliF, 

(c) 7x^Hli*y, yU<lih9t»7x^^ 

( 1 ) 

(2) tKn*->, 

(3) f-^Xfi^-f-JK 

(4) ~>7/> 

(5) An^V, 

(6) h'J7Wn>f JV 

(d) — N Re C 0 R 7 (R 6 fi^if-;v-C-&«9, Rzfiy^^ 
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;W fcT'J y-JVXIift7i>, 7x^;i/Ci- 3 7J^;W e'Jy^jVCi-i7Jl/ 

;f7x.>, 7x-;VCi->7MiK f 'J y C i - i 7 JVXIif 7 x > C 
i-,7A/4f/Hiftt»:Cl, F, C F»XM:Ci-»-Cifi&3*i*) *>*5&>fc»R:& 

12. Ri>6^ 

O 




CI 



on. y^;K Fj-C&S) ; 

(b) -CH 2 7x^jvXii^ytL<l^/ij|-CH 2 7x-^ (ffi&SfiM 

(c) f'jyjvxii*/, ytLOih'Jl^f'J v>;v (m«fi#fe3: LT, ^ 
an. yf-JK 7xa;kXliCF 3 T^^) ; Xfi 

(d) 7x >X{i^7 4) L < liytJlf^7i>' (tillitfiLT, ? n 
a, 7xx;i/XliCF 3 -e^^>) -e&& fi;&:® 1 1 ^UWL<Dit^o 

13. Brt*7x..=.jvXf2^^ v<b L < fi h 'J m^-7x.^ju-e$) *) , 

14. (a)l*-(3-(S)-(3, 4-y^Dn7x^) -4- (N- 
t -■7*h^rv'*^5K-;v) (y^-^r^y) ) r-f-zu) - l 2? 

-*t:n (-f^K'J^-3, 4' -k'^'Jy>) ; 

(b) 1' - (3 - ( (S) - (3, 4-^0D7x^) ) -4- (N- 
3, 5-yptf ^>VW^) (^f ^757) ) -1-^^>^)W* 
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\£u (y( y K'J y- 3 , 4' -feT^e ';->'>) ; 

(c) l'-(3-((S)-(3, 4-y^DD7x^) ) -4- (N- 
(^>V*-T;W) (^f;V7 5/ ) ) - I - * ? y 7,)V*-)V- 7,\du ( 

3, 4* -t^'Jy» ; 

(d) 1' - (3- ( (S) - (3, 4-^DD7i-JV) ) -4- (N- 
(3, 5 - if* 1- U -^;i/^>V-f (^fji/7?y) ) rf-fl/) - 

1 -y ? t:°n (>f > K'J >- 3 , 4' -tV'jy'y) ; 

(e) l'-(3-((S)-(3, 4-y^Dn7x^V) ) - 4- (N- 
( 3 f-^^O V-f JW) (yf ) •? c f-)\>) - 1 - ;* * > 7. JV* — ;w 

-Xt'n y K U > - 3 , 4 * -^'Jy>) ; 

(f) 1' - (3 - ( (S) - (3, 4-y^D07xi;H ) -4- (N- 

(^f ) yf-JH/) - 1 - J ? y X )V* =- )U 

-xtfa (>f>KU>-3, 4' -e^ ; 

(g) 1' - (3 - ( (S) - (3, 4-y^D07x^) ) -4 - (N- 
(3 - h v •7;v*n^-?-;i/^>'y^;i') O-f-zur^y) ) ??-)\<) -\-*9 

y^j^-iP-^t'D (-f y k>; ^- 3 , 4' -^'jyy) ; 

(h) 1' - (3- ( (S) - (3, 4-y?nn7^jW ) -4- (N- 
(3, 5-y^nn^yy*^^) 

(^f;i/7?y) ) y-f-jw) - l 9 tTn (^>K';>-3 

, 4' -k^'jyy) ; 

(i) 1' - (3- ( (S) - (3, 4-y^nn7x;jH ) -4- (N- 
(3 - h 'J 7JVtn^f^7x^;i/7-tf jv) (^f^7^ / ) ) -l 

-y * y*)i<*—)V-x \L n 4' -tf^<<;>?^) ; 

(j) 1' - (3 - ( (S) - (3, 4-y^nn7xxjp) ) -4- (N- 
(3-fV7 , ne;v^^'/7x-;i/7-bf jv) (^f^75 7) ) :7*^;v) -l 
-y 9 yx)\s*=.)V-x tf n (-f > K'j >- 3, 4' -tf^'Jv^) ; 
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(k) 1' - (3- ( (S) - (3, 4 -v^ nn 7^-;i^) ) -4- (N- 

7, tr p (>f > k u > - 3 , 4 ' - u v y ) ; 

(1) 1' - (3- ( (S) - (3, 4-^DD7xi*) ) -4- (N- 
(3, 5 - vM jw) (^f;i/7^7) ) -\-^.yV)V^r 

*Z/1) )\<tf — )\;-7,\Zv (>f>K'J>-3, 4' -tV'Jy"/) ; 

(m) 1' - (3- ( (S) - (3, 4-/^07*^) ) -4- (N- 
(3, 5 --J*?-)l"<yv*J )V) 

(^f^7?y) ) t^jW -^fn (>f>KU^-3. 4' -t^'Jy^) ; 

(n) 1' - (3- ( (S) - (3, 4-y^no7iiiW ) -4- (N- 
(3, 5 -V* *fl"<W4 ;P) (^f*757) ) y-f-JU) -l-ynfc°*^. 
^-*fc°n 4' -^'Jy>) ; 

(o) 1' - (3- ( (S) - (3, 4 - nn 7^-;W ) -4- (N- 
(3, 5 -->V ?~)i"<y vM ju) (^f*7?y) ) r^-ju) 
^t'n (>f>K , J>-3, 4' -kf^'Jv>) ; 

(p) 1' - (3- ( (S) - (3, 4-v^nn7i-)W) ) -4- (N- 
(3, 5 -V* ?-;V^>VM )V) (^fJI/7^) ) f^)V) - 1 - t - ff- )\y 

*;v^ji/-xt'n (4 y w y — 3 , 4' -tf^v-^v) ; 

(q) 1' - (3 - ((S) - (3, 4-v^nn7^-;V) ) - 4- (N- 
(3, 5 -*J* ?-)\"<yV4 )V) Uf^75/) ) JV7^ 
y # ;vtK— n'n > K'J >- 3 , 4' ; 

(r) 1' - (3- ( (S) - (3, 4-y^na7x^;V) ) -4- (N- 
(3, 5 -V* T-JV^yy'J )V) 

OfJi'T?^) ) T'f-JU) - 1 -a- h + ->^)i>?K~;i--^ t:n (^>K'j>- 
3, 4' -^'Jy» ; 

(s) 1' - (3- ( (S) - (3, 4-y^nn7x^;V) ) -4- (N- 
(3, 5 - y^ ?-)i"<y w )v) (yf-)U'T^y)) •^■f-ju) -\-^-^y^)v 
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(t) 1' - (3 - ( (S) - (3, 4-v?nn7i-*) ) -4- (N- 
(3, 5 - y^f;v^> , /'f^) (>f;V7^y) ) -l-i-T'n/N* 

W > K'J >-3, 4' -^'Jy>) ; 
(u) 1' - (3- ( (S) - (3, 4-^DU7x^) ) -4- (N- 
(3, 5 -v^fJM>^ JW) (^f^7^) ) T^W) -1' -ptf-JV- 
1 * ^>ui/*~;v-;*.i:n-^ >- K'J y- 3, 4' -k'^'Jy-^Aa-/ 
-f K ; 

(v) 1' - (3 - (S) - (3, 4-^nB7x^) - 4- (N- (R 

XteS) - (3 f-;v^> W ;v) (^f ji'T?;) ) 
y?>)V*-)V-*\LU (>f>KU>-3, 4' -^'Jy)-) ; 
(w) 1' - (3- (S) - (3, 4-^OD7x- 

;v) -4- (N- (RX(iS) - (3, 5-fcf* (f'j7Hn^f^) 

(^f ;V7?7) ) -^>-f-;w) - l -2 9 yxfrfc — ju—x tfn (-f > K 
U>-3, 4' -k'^'Jy'V) ; 

(x) 1' - (3 - (S) - (3, 4-^nn7x-^) - 4- (N — (R 
XfiS) - (3, 5 - ->7f)K>y^)i/) (^f^757) ) ^V^V) -1 
^ >x;p*-;v-xtrn U^F'J^-3, 4' ; 
(y) 1' - (3 - (S) - (3, 4-y^BD7x-f) - 4- (N- (R 
XliS) - (3, 5-y^nn^yyV^) (^f^757) ) -1 
-p< ^ v^M-^-^^a ('f VKT/-3, 4' -tf^'Jv^) ; 

(aa) 1' - (3- ( (S) - (3, 4-^DD7x^) ) -4- (N 

- (3, 5-y7Jl/*o^v/>f^) (^f)V7?y) ) T'f-^w) 

xjwt-^-^t'n (r/F'j>-3, 4' -e^'jw) ; 

(ab) 1' - (3 - ( (S) - (3, 4-^nn7x^) ) - 4- (N 

- (3 -7)V*xi- 5 - (f'J7Wo^f ^W'f JV) Of 

) 7*f A<) - 1 * >*>l/* — /u-*l£ n U>F'Jy-3, 4' - t: 
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*<■ ->* y ) ; 

(ac) 1' - (3 - ( (S) - (3, 4-^nn7x^) ) - 4- (N 

- (i-t7h'f^) (>f;i/75/) ) - l * y * 
t'n (-fy K'j>-3, 4 ' - t?^ y v y ) ; 

(ad) 1* - (3- ( (S) - (3, 4 -->'?nn7i-;v) ) -4- (N 

- (2 nn U^i'T^y) ) -l-**-^ 
^^*z^-^k'n (>f > KV >- 3 , 4' -f^'Jv» ; 

(ae) 1' - (3 - ( (S) - (3, 4-/^OD7x^) ) - 4- (N 

- (3-^nn7x-MM-*) (^f;v7^y) ) T*^) -i-p<^;u 
*;i/*.=./u-;* t?n (-T > K'J > - 3 , 4' -kf^y->*>) ; 

(af) 1' - (3 - ( (S) - (3, 4-;?nn7x-^) ) - 4- (N 

- (4 —9 nn7x-;^jv*-jv) (pif-ji'T^y) ) -l-pff-^ 
^;v*zjb-^fn (W>K'J>-3. 4' -fcf^s ; 

(ag) 1' - (3 - ( (S) - (3, 4-^nn7x-jl/) ) - 4- (N 

- (3, 5-y^oo7x^M-;v) (^f;v7?y) ) rf ;v) - l- 

Jl/-Xt'n W>K'J>-3, 4' -hf^'Jv^) ; 

(ah) 1' - (3- ( (S) - (3, 4-/^n07x^) ) -4- (N 

- (3-7;w^-n-5- (h'J7Wn^fji/) ^>V-f;w) (^f^75/) 
) -l-7-bfil/-^t'n (-f>KV>-3, 4' -^'JyV) ; 

(ai) 1 ' - (3 - ( (S) - (3, 4-y?Dn7x^V) ) - 4- (N 

- (3, 5 VM" ;V) (^f^7?7) ) :/-f->U) -l-7tf* 

-*en (>f>KU>-3, 4' -t?^ ; 

(aj) 1* - (3 - ( (S) - (3, 4-7?oo7x^) ) - 4- (N 

- ( 3 -zfu*- 5 -X*f~)Vs<y V-f JW) (>fJl^7^) ) rfJl/) 
* e n (-f > K'J >- 3 , 4' -fe'^'Ji^v) ; 

(ak) 1' - (3- ( (S) - (3, 4-y^on7xijV) ) -4- (N 

- (3, 5 -V*<f-)\"<y )V) (^f JV757) ) 7*f-V) -1- (2-T 
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?y7-bf^) -*n°n U > K'J 3 , 4' ; 

(al) 1' - (3 - ( (S) - (3, 4 -y^no7x^) ) - 4- (N 

- (3, 5 ->'^fM> vV ;u) 

(^fjVT?/) ) •r-f-JU) - 1 /l/-* If n (-f > K-JU- 2 > - 3 
, 4' -tf^«uy>) ; 

(am) 1' - (3 - ( (S) - (3, 4 - v * n n 7 ^ ) -4- (N 

- (3, 5 -v* nn^>-/>f ;u) (^f-Jl'T^y) ) 7*^^) -l->*-Jl/- 

7 \d u v -i y K- ;v- 1 - * v - 3 . 4 ' -t^'J-r/) ; 

(an) 1' - (3 - ( (S) - (3, A - V 7 UU7 *-~)\>) ) - 4- (N 

- (3, 5 -/^fMV vV ;v) (^f ;v7?y) ) rf-;u) -j*fcfn (2- 

(ao) 1' - (3 - ( (S) - (3, 4 -v^nn-7x.=.;i/) ) - 4- (N 

- (3, (^f ^757) ) r-f-zu) 

7>t:n F5tKn^yj>-4, 4' -kf^'jyj') ^*b£& 

15. (a) 1' - (3- (S) - (4-7WD7i-*) -4- (N-3, 
5 - tr* h 'J 7JVin^fM> ;v) (^fjvr?;) ) 7*^;v) — l — T 
■tf ;v-^t'n (-f > ku >- 3 , 4' -\£^) s jy) ; 

(b) 1* - (3 - (S) - (3-^nn7^-;v) - 

4- (N-3, 5 - h 'J 7 )V%xn *J-)Vs<y vM fr) {7^-)VT ^. 7) ) 7* 

f-;v) - 1 -r-b^fl'-;*. tin (-< > K'J > - 3 , 4' -tT^ ; 

(c) 1* - (3- (S) - (4 -7VU7 x.=.fr) -A- (N- (3, 5- 
\£7>W 7 )V*Xi X^)V<-y*/y( )V) (^f ;i/757) ) 7*fJV) - 1 -T-tf- 

)v-7s\£u (y(>yv>-3, 4' -t°^<;->*7) ; 

(d) 1' - (3 - (S) - (3, 4 - 7 )l<jru *.=.)],) -4- (N- (3 
, 5 - if x h 'J 7 ;v ^ n ^ f - ji/ a' > >/ ;v ) (^fjV7 5/ ) ) T'f-rt') - 1 - 
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(e) 1' - (3- (S) - (3, 4 -^fV^*^7i-JV) -4- ( 
N — (3, 5 - If* h 'J 7Hn>fM^'/>f ;W) (^f^757) ) 

) -l-^r/^M-JV-^en (-TVK'J^-3, 4' -tf^ ; 

(f) 1* - (3- (RS) - (3, 5-^DD7x^) -4- (N — ( 
3, 5-fcf* h 'J 7i^n^f (^f-JV7?y) ) y^u) -1 
- p{ * > ^ jw* - )V - 7s t: n (>f >K'J*/-3, 4 ' - U v > ) ; 

(g) 1' - (3- (S) - (4-^DD7i-^) -4- (N- (3, 5- 
\£7Y^)y )V^u^^)V^.y^/4 )V) (^fJi'T?;) ) -^tfn (2 
, Kn^>7f^-7x^-3, 4' -t'^'Jy>) ; 

(h) 1' - (3- (RS) - (4-tT«;v;l/) - 4- (N — (3, 

h 'J 7 )V3r ny fji/^yvV ;w) (^f^7^/) ) 7*f-)\>) -1-T-tr-f-JV- 
* l: n (>f > K 'J > - 3 , 4 ' - k'^ U > ) ; 

(i) 1' - (3 - (S) - (3, 4-y^07x;jV) - 4- (N — (3 

, 5 -V* ■f-j^^y V-f ;u) (a^^jPT^y) ) T'T-ju) - \ - * ? y 

)V-X\£u (^>F'J>--3, 4' -t'^'Jy-/) ; 

(j) 1' - (3 - ( (S) - (3, 4-y^DD7x^) ) -4- (N- 
(3, f-;i/T 5 y ) ) -5-7;v4-n- 

*t:n (2, 3-vtKn/<yy'77>-3, 4' -kf^'Jv^) ; 

(k) 1' - (3 - ( (S) - (3, 4-^nD7*-*) ) -4- (N- 
(3-^nn^>>//fji/) (^fjl/T?^) ) 7 s ?- fr) - 5-7)^n-7,t'D 
(2, 3-yKKn^>>/77>-3, 4' -fc^Uv>) ; 

(1) l'-(3-((S)-(3, 4-->^D07xXjl/) ) -4- (N- 
(3, 5-y^fJ^>^^) (^f^757) ) 7*f^) -5-7 n - 
*tfn (2, 3 -^t Yv<y v*7 5> - 3, 4' -f^'Jv?y) ; 

(m) 1' - (3- ( (S) - (3, 4-y?nD7x-^) ) -4- (N- 
(3 —* )V) (^f)i/75y) ) y^)^) - 5 -7)V*n -xtfa 

(2, 3-ytKn^y/77y-3, 4' -fcf^ij^v) ; 
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(n)l'-(3-((S)-(3, 4-^Dn7x;jl/) ) -4- (N- 
4 )V) {**-H>TAS) ) y+A') - 5-7)\s*u-x\zu (2, 3- 

(o) 1' - (3 - ( (S) - (3, 4-^nn7*i*) ) -4- (N- 
(^f ) 7^-JlO -*fcfn (2, 

77>-3, 4' -^'Jv^) ; 

(p) 1' - (3 - ( (S) - (3, 4-^DD7ti*) ) -4- (N- 
(3 f-;w^> V>f (>f^75/) ) -*fc:n (2, 3-vH 

Kn^y-/77>-3, 4' -fc^'JV>) ; 

(q) 1' - (3- ( (S) - (3, 4-^D07x-Jl/) ) -4- (N- 
(3, 5-y>f^> , />fJl') (^f-^T^V) ) -f^-)V) -J^tfn (2, 3 
-ytKD^V77 5V-3, 4' -fc?^'Jv>) ; 

(r) 1' - (3- ( (S) - (3, 4 - nn y^-ju) ) -4- (N- 
(3-^no^yyMM (^f JV7?y) ) 7^;v) -^tTn (2. 3-vfc 
Ko^>777>-3, 4' -kf^'Jyy) ; 

(s) 1' - (3 - ( (S) - (3, 4-^nD7zi*) ) -4- (N- 
(3, 5-y^no/OvM^) (^f^75y) ) -Xtfn (2, 3 

-7KKn^y77?^-3, 4' -if/* 'Jv>) ; 

(t) 1" - (3 - ( (S) - (3, 4 -5>*nn 7 *:=./!/) ) -4- (N- 
(4-7Wn-i-t7MJV) (^f*7?y) ) 7?-;w) -^tTn (2, 
3-ye Kn^>777>-3, 4' -^'Jy/') ; 

(u) l'-(3-((S)-(3, 4 nn 7-x-flO ) -4- (N- 

( t -7 Y^~yij)V^=.)V) (^fJV757) ) 7f-;w) -Xt'n (2, 3-v 
tKnA'Vy*fi7iV-3, 4' -^ijyv) ; 

(v) 1' - (3 - ( (S) - (3, 4-/7na7i^) ) -4- (N- 
(3, 5-V^fM>7'f*) (^fJV75 7) ) 7^;w) -*t?n (2, 3 
-ytKn^yyft7xy-3, 4' -n°^'j-7>) ; 
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(w) 1* - (3- ( (S) - (4-^n7x;;P) ) -4- (N- (3, 
5 - S J* •f-fr'O vV >l>) (^f-JVT^y) ) t^/u) -*fc:*n (2, 

(x) 1' - (3 - ( (S) - (3, 4-^on7i-Ji/) ) - 4- (N- 
(t -7' (^f;v75 7) ) y-f-^) -^tTn (2, 3-->* 

l:Kn^>yf*7iV-3, 4' -^'Jy'^) 

(y) 1' - (3 - ( (S) - (3, 4-/7nn7x^l/) ) - 4- (N — ( 
4-"7;u^-n- i - -T 7 )v * )i>) (^f-;wr^y) ) -^f-ju) -*fc?n (2 
, 3-ykKD^>m7x>-3, 4' -k'^'Jy>) + 
(z) 1' - (3 - ( (S) - (3, 4-77Dn7xxjP) ) - 4- (N — ( 
t-7h*y*J^-^) (^fiVT?/) ) -7vt"D (2, 3-/C 

i7x>-3, 4 ' -^'Jy» - l , l - V* K ; 

(aa) 1' - (3- ( (S) - (3, 4 ) -4- (N 

- (3, 5 -y'^fMV VV OiML-T^y) ) r^-JU) -Xk°n (2, 
3-ytFn^y-/f*7x>-3, 4' -t°^'Jv>) -1, 

(ab) 1' - (3 - ( (S) - (3, 4-yynn7x^;u) ) - 4- (N 

- (3, 5 - s S*?-)V'*.y fr) (Jf-frTZS) ) -^tfn (2, 
3-7tFn^>m7x>-3, 4' -fcf^'Jv>) -1, 1 K 

> 

(ac) 1' - (3 - ( (S) - (4-^D07x;Jl/) ) - 4- (N— (3 
, 5-y^fi^/y*^JV) (>f^7?7) ) 7*-^;v) -*fcTn (2, 3-v 
tKDA*Vy*fi7xy-3, 4' -t'^'jyy) -i f l K ; 

(ad) 1' - (3- ( (S) - (4-^nD7x-JV) ) -4- (N- (3 
, 5 -V* 3-)\"<y W JW) (^f^7?y) ) 73-)V) -.xfcfn (2, 3-v 

^7xy-3, 4' -tf^U->*>) K; 
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(ae) 1' - (3- (S) - (4-*nn?i-;u) -4- (N- (3, 5 

2, 3-ytKn^>'/ft7xV-3, 4' -fcf^'Jv>) -1 K; 

(af) 1' - (3- (S) - (4-^nn7*-;P) -4- (N- (3, 5 
-fcfj* h U 7JVin^f ji/^>V-f (^f;V75/) ) -j*ifn ( 
2, 3->'tFn^>m7i>-3, 4' ~^'jy s /) -1, 

v K ; 

(ag) l* -s<y i?)V3r*-yjj )V^~)v- 5 -7;u^n- i 9 
^-^k"n V K'J >-3, 4' -^'JW) ; 

(ah) 1' - (3- ( (S) - (3, 4-/^07!^) ) -4- (.* 
f JV7^ /) - 1 * >X)l>* — )\>- 5 h^rv'-Xbfn (y( y K 
"J > - 3 , 4 ' - tf ^ U v >) ; 

(ai) l'-(3-((S)-(3, 4-v^nn7^-;w) ) - 4- 

f*-*-5-^fJl'-7k; , D (-f V K>; >- 3 , 4' -tV'Jy>) ; 

(aj) 5-^DD-r - (3 - ( ( S ) - (3, 4 - n n y x. 
) - 4- (^f-^r^y) 7*f-;v) - l -p< ?y 7,)\s*—)v-7,\Zx3 (r/K'J 
3 , 4 • — if ^ 'j -jy) ; 

(ak) 1' - (3 - ( (S) - (3, 4-'^DD7x^) ) -4 - (p» 
f ji/75 7) 7f-ii/) - 5 -7/w*n- 1 -ji 9 y 7,)\'* — )\>-7,\ixi y K 

w-3, 4' -e^ ; 

(a 1) 1' - (3- ( (S) - (3, 4-^cn7x^l/) ) -4- (> 
f ;v7?y) 7*f ;v) -7-7H0-l-^r/^**-*-^t , n (>f > K 
'J ^-3, 4' -^'J v^) ; 

(am) 1' - (3- ( (S) - (3, 4-;7007i^) ) -4- (N 
- (3, 5-^fM> , AJl') (yf-JV7^ 7) ) r^Jl") 

5 -y bf n 4' -t'^'Jy» ; 

(an) 5-700-1' - (3 - ( (S) - (3, 4 
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-->*^ n d 7i-JV) ) - 4- (N- (3-^f-^^>v*-f;u) (^f*75^ 
) ) T^/lO -l-^^XW-^-^tfD (>f > K'J 3. 4' -fcf^'J 

v» ; 

(ao) 1' - (3 - ( (S) - (3, 4-v^na7^^.;w) ) - 4- (N 
- (3, 5 - *J* f-jwo vM ) T^jiO 

5 h^rv'-^t: n U>K'J>-3, 4' -k'^'JyV) ; 
(ap) 1' - (3 - ( (S) - (3, 4-^O07x-Ji/) ) -4 - (N- 
( 3 V'f )V) (^f ;V7 5/ ) ) 7*f-;v) - 5 -7 ;u;*n - i - 7. 
9 y^fr-fc-fr-T. bfn (>f>K';>-3, 4' -t'^'Jy"/) ; 
(aq) 1' - (3- ( (S) - (3, 4-^n07x^) ) -4- (N- 
(3, 5 -V^ DD^>y>f ;W) (^f^7 5/ ) ) ■r-f'/W) - 5 ~7 U - 

\-* ?y Kfrfc — fr-Ts^u (^>K«j>-3, 4' - ti^'j ->* ; 

(ar) 1' - (3 - ( (S) - (3, 4->^nD7x^) ) - 4- (N- 
(3, 5 ?-n"<V V<i ;w) (^fJV7^>) ) -ff-fr) -5-7 fl"* n - 
1 -jrf * > 

t?n (-< > fv y- 3 , 4' -tf^'jv^) ; 
(as) 1' - (3 - ( (S) - (3, 4->^nn7x^jP) ) -4 - (N- 
(3-^nn^>vM)H (^f JV7^^) ) y^-^) - 5 -y^^ru- 1 
r/^**-JV-^t'n (-f>K';>-3, 4' -f^'Jy>) ; 
(at) 1' - (3 - ( (S) - (3, 4-^on7x-*) ) -4 - (N- 

(3, ( h V* ■?•)},) s<yv<i >v) (^f^75;) ) 7^-)v 

) - 5 - 7 )V3r n - l 9 y 7>)V*=-)V- 7, e n > K 'J > - 3 , 4' - kf 
^ 'J v > ) ; 

Uu) 1' - (3- ( (S) - (3, 4-^007*^) ) -4- (N- 
(3, 5 -V7- VM )V) {X<f-)VT < 7) ) - 7 -7 JV* 0 - 

l 9 y 7,)V*=-)V-7, k°n (>f > K'J > - 3 , 4' -^'Jy>) ; 
(av) 1-T-bf-^-l' - (3- ( (S) - (3, 4-y^nn7i-Jl') 

) -4- (N- t -7' Y* s s1i (^f^7?y) ) 7f-)V) -5-7 
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(aw) l-7W-5-^nD-r - (3- ( (S) - (3, 
n 7x-iV) ) - 4 - f;i/7 ^ y ) -^k'n (>f > FU >- 3 , 4 

' - tf/>? 'J y) ; 

(ax) - (3- ( (S) - (3, 4 -V? uuy 

) -4- r^-;v) (^>F';>-3, 4 

' -kf^'J v>) ; 

(ay) 1 -T-b-f-JW- 1 ' - (3- ( (S) - (3, 4-^no7i^Jl/) 
) - 4- (^f;V757) 7^;v) - 5-7Wn-^ea (^>FU>-3, 
4' -t°^'jv>) ; 

(az) 1 -T-tr^-;W- 1 ' - (3- ( (S) - (3, 4-^BD7i-)V) 
) - 4- (^fJl/757) r-f-ZlO - 6-7Wn-^en (>f > K'J 3, 

4' -e^uyv) ; 

(ba) l-T-fe^-^-l' - (3- ( (S) - (3, 4->'^nn7x^) 

) - 4- (yf-;ur^y) r^-no - 4-7Mo-^eu (^>K';>-3, 

4' -k'^'JyV) ; 

(bb) 1-T-t^-l' - (3- ( (S) - (3, 4-^nn7xi^) 

) -4- (N-^>V>f;w) (^f^7?/) ) -4-7/M-n-;*e 

n (>f > F U y - 3 , 4 ' -tV'jy">) ; 

(be) 1 -T-fef-JP- 1 ' - (3- ( (S) - (3, 4-v?DD7xijV) 
) -4- (N-3, 5 -V* <f-A"<> )^) (^f^7^7) ) f^-)V) -6 
-7Hn-xfa (^>F';^-3, 4' ; 

(bd) 1-T-trf-^-l' - (3- ( (S) - (3, 4 - v * n n y * 

) - 4- (N-^>v*-OW (^f-^757) ) - 6 - "7 n-j* t: 

n (>f > F <; y - 3 , 4 ' -^'Jy>) ; 

(be) 1-T-fef-^-l' - (3- ( (S) - (3, 4 n n 7 * — A>) 
) -4- (N-3, 5-/Vf^K>^^) (^f^75>) ) T^JU) -4 
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-7 )V*u-x\Zu (>f>K'J>-3, 4' -kf^'jvV) ; 

(bf) - (3- ( (S) - (3, 4-y?OD7x^) 

) -4- (N-^'/'f*) ) 7*^;W -5-7;v*n-^.t: 

n y v x ) y — 3 , 4 ' -t^'jy^) ; 

(bg) 1 -T-trf-^- 1 ' - 5-^nn- (3- ( (S) - (3, 4-v^tf 
U7x^JV) ) -4- (N- (3, 5 V-f ;P) (ptf 

) -Xk'n (xf > >- 3 , 4' -tf^? ; 

(bh) - (3- ( (S) - (3, 4 -v^nn?^^) 

) -4- (N- (>f;i/7?y) ) -T-f-zu) -5-7 

)v*xn-7,\du (-f^K'jv-3, 4' -^'jyv) ; 

(bi) 1 -T-fef-A"- 1 ' - (3- ( (S) - (3, 4-v^nn-7i~;i/) 

) - 4- ( N — (3, 5-/^DD^^*) Uf;v7?y) ) zr*-A>) - 
5-7;vjJ-n-xfefn 4' -t'^'jy^) ; 

(b j ) 1 -T-bf-JW- 1 ' - ( 3 - ( (S) - (3 , 4-^007*-^) 
) -4- (n- (3 v<t ;v) (^f-JWT^y) ) ^A/) -5-7 
Wn-^^n (-f y F»; ^- 3 , 4' -^'Jvv) ; 

(bk) l-T-b^-^-l' - (3- ( (S) - (3, 4-^nn7x-f) 
) - 4- (N- (3, 5 -yVf J^>y-<^ Uf-^T^y) ) - 
5 - 7**n-xifn (-f > K 'J > - 3 , 4' -tV'Jy'y) ; 

(b 1) - (3- ( (S) - (3, 4-^nD7*iJl') 

) - 4- (N — O-fy^n**^^^ (^f;i/7?y) ) T^-Jl/) 
-5-7;v*n-^ifn V K y > - 3 , 4' -tf^'JvV) ; 

(bm) 1 -T-fef-A'- 1 ' - (3- ( (S) - (3, 4-7^nD7x^) 
) -4- (N- (3, 5 - tf .X ( 1- 'j 7)V*V*?-)V) (^f^7$y) ) 7*^- 
)V) -5-7J^n-^t:D (>f > K'; >- 3, 4' -fc^'Jy>) ; 

(bn) l-T-fe^^-l' - (3- ( (S) - (3, 4-y^on7x^V) 
) - 4- (N — (3, 5 - S J* -9-^^y W n>) (^f-j>7 5/ ) ) - 
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JV-Xt'n (W>K';>-3, 4' ^'J-7>) ; 
(bo) 1 -7-fe-f-A'- 1' - (3- ( (S) - (3, 4-y^nD7i-;V) 
) -4- (N- (4-7Mn-l-t7h^P) UfJV7?;) ) 7*f ;v) 

- 5 - 7 JV* n - 7, M n {A > K U > - 3 , 4 ' -t>'Jy>) ; 

(bp) 1 -T-b^fr- 1' - (3- ( (S) - (3, 4-v^nD7x-;v) 
) -4- (N- (i-t7h^*) Of-JUTS y) ) 7^;w) -s-vJi^n 
-^tfn 4' -fcf^'Jv^) ; 

(bq) 1' - (3- ( (S) - (3, 4-y?nn7x-JV) ) -4- (N- 
(l-t7KJl') (^fJV7?/) ) - 5 - 7/l/*n - l - ^ >^ 

(br) 1' - (3 - ( (S) - (3, 4->'^nn7xiJk) ) -4 - (N- 
(4 -7;v*n- l -f-y w ;v) (^f jvr^y) ) r^-^) -5-7;w*n 

- 1 * if n (>f 3, 4' -tf^'JvV) ; 
(bs) 1' - (3- ( (S) - (3, 4-^D07x^) ) -4- (N- 
(4-7Wn-i-t7M*) (^f ) 7^^) - * fcf n (2, 

3-yfc Fn^>y*ft7x-/-3, 4' -tf^'Jv^) ; 

(bt) 1' - (3 - ( (S) - (3, 4-y.;on7x^) ) -4- (N- 

(4-7HO-l-t7F^f) (^^-^7^^) ) 7'f^) -Xfc'D (2, 

Fn^>yfi7x>-3, 4' -fc>'Jy>) 7;P*'/; 

(bu) -1' - (3 - ( (S) - (3, 4-v^nD7^-^) ) -4- (N- 

(4 -7JW^-n- l -j-y ;v) (^fJV7?/) ) 7^;w) -J^tTu (2, 

3 - v \l K n 

^yyft7x>-3, 4' ; 

(bv) 1" - (3 - ( (S) - (3, 4-7?Dn7i^) ) -4- (N- 
(4-7J^n-i-t7M*) (^f;V75/) ) 7^-^) -5-7;w*n 
-Xfcfn (2, 3-ytFn^>"/77>-3, 4' - 'Jy'V) ; 
(bw) 1' - (3 - ( (S) - (3, 4-^nn7x-*) ) -4- (N — 
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(4-7^n-i-t7f;v) Uf^7?y) ) Tf-Jl') -*feTn (2, 3 
-•7tKn^>y7 7>-3, 4 ' - k° ^ ~s>) \ 

(bx) 1 -7-trf-;v- 1 ' - (3- ( (S) - (3, 4-y^nD7i-^) 
) -4- (N- (4-7)^n-i-t7M^) OW?/) ) T^lO 
-6-7)^0-^^0 (>f > K'7 3, 4' -^'J'/"/) * 

(by) l-T-t^^-l' - (3- ( (S) - (3, 4-/^DD7i-*) 
) -4- (N- (4-7Wo-l-t7MM (^f;V7^^) ) -ff-fr) 
- 4 -y frjrti-XhZv (W>K'J>-3, 4' -^'Jy>) ; 

(bz) 1' - (3 - ( (S) - (3, 4-'^nD7x-*) ) -4- (N- 

(4-7Ho-i-t7f'JMf')i') (>f-;>7^7) ) y^-)V) - 5 - y )V 
*n- l 

* k° n 4' -k^'jv^) ; 

(ca) 1' - (3 - ( (S) - (3, 4 - ^no7is*) ) -4 - (N- 

(4 -y )\<jrv- i -i-y?-)Vf?-)v) (^f^7?y) ) T^jiO -5-7^ 
^o-7t'a (-f > K'J V- 3 , 4' -lf^'jy>) ; 

(c b) 1 -T-bf-^- 1 * - (3 - ( (S) - (3, 4-^DD7*i*) 
) -4- (N- (4 - yiv^u- i -t7fW f-AO (^fJV7?7) ) 7*f 
;iO -5-7Hn-7en 4' -k^<;v>) ; 

(cd) 1 ' - (5-7WD^7K'j^-3- (2-x^7^f^) ) - 1 - ^ 
^77,)l/*-;V-7,t'D (>f > K'J >- 3, 4' -k'^'Jyy) ; 

(c e) 1 ' - (2 - (3 - (5 - 7/M-n>f ;/ K'J nO ) ^f-^) ) - 1 - ^ 
^ k n (>f>KU^-3. 4' -k°^ <;->'>) ; 

(cf) 1 ' - (3 - ( (S> - (3, 4->^nn7x^) ) -4 - (N- 

(3-^DD-4-7^n^>7^JV) (^f)V7?/) ) - 1 - 

? >tuw*-;v-x k°n (-f>K';>-3, 4' -t'^'JvV) ; 

(eg) 1' - (3 - ( (S) - (3, 4-y^nn7i-JH ) -4 - (N- 
(3-^Dn-4-7Wn^77^)V) (>f ^757) ) 7*f->lO -5-7 
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(ch) 1' - (3- ( (S) - (3, 4-^Dn7x-^) ) -4- (N- 
(4 -7^:* n^oy-f ;w) (^f ) T'f-fl') - 1 —* 9 y 7s firfc — 

ju-xtin (-y>ku>-3, 4' -tr^? >;->'>) ; 

(c i) 1' - (3- ( (S) - (3, 4 -i/fuxiy ) -4- (N- 

(4 VO if 4 )V) (^fJV7?y) ) f-f-JV) - 5 - 7 V - 1 - 

T-bf-^-^tTn (>f > K'J >- 3. 4' -t*^'Jy>) ; 
(cj) l'-(3-((S)-<3, 4-v^nn7i-;u) ) -4- (N- 
(3-^00-4-7^0/^^^) (^fJl'T^) ) y-f-Jl-) -5-7 

Jl>*u- 1 -T-fef-^-^. tTn (-f > K'J >- 3 , 4' -t°^'J->'>) ; 
(ck) 1' - (3 - ( (S) - (3, 4-^no7x^) ) -4 - (N- 
( 4 - 7 )l<* n - 3 , 5-->7f^ 

^o-y-i'A') (pt-f-jwr 5 y ) ) - 5 -7>u*n- l -T-tf-^-^ti 

n (-f > K 'J v - 3 . 4 ' - >J v >) ; 

(c 1 ) 1 ' - (3 — ( (S) - (3 , 4 - *J9 n 0 7x-*) ) - 4 - (N- 
(4-7;w*n-3. ;v^>^;v) (^f;v7?y) ) ^f-JiO - 

1 * yxjufc — )V-7, b°n (-f > K>; > - 3 , 4' -fcf^'Jv 7 >) ; 
(cm) 1' - (3 - ( (S) - (3, 4->'^07i-*) ) -4- (N- 
(4-7W0-3-HJ7M0^fM>-/^l/) (>f ) 7*^ 

jw) - 1 9 y7)V*~ t* n (-fvfijv-3, 4' -^'jyv) ; 
(cn) 1 * - (3 - ( (S) - (3, 4-y?n07x^)O ) -4 - (N- 

(4-7;i/^-n-3, 5 -V*?- fi"OV4 n?) (^f-;v7^y) ) ^^-jw) - 
l-rtfjp-xb'n (-f > k>; >- 3 , 4' -^yy/) ; 

(co) 1' - (3 - ( (S) - (3, 4-/^n07x^) ) -4 - (N- 
(4 -7;wjJ-n- 3 - h 'J 7 ti/Hru *+n/s*.yy4 fir) (^f^757) ) 

)\r) — 1 — T 
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(cp) 1' - (3 - ((S) - (3, 4 -^nD7x^) ) -4 - (N- 

(4-7)HD-i-t7l-f^) (^f-jv7?y) ) y'f-^) -i-r-fef-;v 
-^k°n (-f > 3 , 4' -k'^'J^V) ; 

(cq) 1' - (3 - ( (S) - (3, ) -4 - (N- 

(4-7)^n-i-t7M^) (^f ;v7^y) ) t^/p) -l 

i^^^-Xt'n (>f > K*J 3, 4' -t^ijy'v) ; 
(cr) 1' - (3 - ( (S) - (3, 4 ->^00 7x-Ji/) ) -4 - (N- 
(l-t7h^) (^f^757) ) 7*^) - 1 -T-t^-JW-^t: n ^ 

k u > - 3 . 4 ' - tr ^ y -jy) ; 

(cs) 1' - (3 - ( (S) - (3, 4-^nD7ii*) ) -4 - (N- 

(3, 5 - v 7 ^ f-;v«^> V-f ;w) (^f ^7?y) ) 4-7xiji/7f ^ -l 

v y h'V y - 3 , 4' -e^'jyv) ; 

(c t) 1' - (4- (N- (3, 5 - *J V-f )V) (^f)V7^ 

) ) -4 - (y^-)U) -f^-)V) - 1 

-T-tT-fr-X t: n (-r^KU>-3, 4' ; 
(cu) 1' - (3 - ( (S) - (3, 4-v^nn7^-;v) ) -4 - ( 1 - 
(2-7i-)P^/7n) ) y-f-JW) -l-^^yx^^^^-XE'D (4 y 

V)y-3, 4 ' - v>0 ; 

(cv) 1' - (3 - ((S) - (3, 4 - V9 UYi-y ^=-)V) ) -4 - ( (N 

- (3, 5 - v^fMVy'f )V) (J^frT $ J) ) -4- (*■*•)]/) -f^-fr 
) - 1 -T-tr-f-;u-7. k: n (-f > HU >- 3 , 4' -k'^'JvV) ; 

(cw) 1' - (3- ( (S) - (3, 4-v^nn7^-;w) ) -4- ( (N 

- (4-7J^O-l-t7f^) (^fJV757) ) -4- 

) - i -r-bf-;u-^ tin (jyh*i)y-3, 4' <;->'>) ; 

(cx) l'-(3-((S)-(3, 4 -v^ any ) -4 - (RS 

O'S) - (N- (3, 5 - *J* ?-)\"<y fr) (^f ^75/) ) ^^rv;V) 

- 1 -T-bf-JV-^. t: u (>f>K'J>-3. 4' -fcT^ >;->*>) ; 



(c y) 1 ' 
ZfS) - (N 

s<yifj )V) (f?-)\>T 3. J) ) ^*rz/)\;) - I -T*.*f-)V- 5 -7 ilsjrV 
en (>f > K V > - 3 . 4 • - t? ^ 'J v ; 

(c z) 1* - (3- (S) - (3, 4-v^nn7i-;v) -4- (R&tfS 
) - (N — (3, 5-y7fM>^^) (^f^75y) ) ^T^v) -1 
-7-tf ^-^tfn 4' -tf^vyv) ; 

(da) 1" - (3- (S) - (3, 4-v^nn7^-;u) -4- (R&O'S 
) - (N — (3, 5 -V* ?-)\"<y S S4 */) y) ) ^y°f-)V) -1 
-7-tf^-5-7Ho-^Un (-f>KV>-3, 4' -k:^'Jv>) ; 

(db) 1' - (3- ( (S) - (3, 4-^DD7xi*) ) -4- (RR 
tfS) -tKn^fy-5- (3, 5-y^f*7x-^) -\-*9 
y^M-jP-x^n (^ > KU 3 , 4' -^'Jy'/) ; 

(dc) 1' - (3- (R) - (3, 4-->^DD7x^JV) -5- (N) - ( 
3, 5-^^f^7x;;i/) (^f JV75V) ) -5-i*V^>fJV) -1- 
>^yxji/*x;v-^en (>f > K U > - 3 , 4' -v£^yi>>) ; 

(dd) 1' - (3 - (R) - (3, 4-/^n7i^) - 5- (3, 5- 
•7^fjV7x^Jl') + - 1 -p« ^ t: n ( 
-Y y k U > - 3 , 4 ' - tf^ 'J v >) ; 

(de) 1' - (3- (R) - (3, 4->70D7x^) -6- (3, 5- 
y^fjV7x-;v) -5-*^w+-/^) - 1 * >*;u*.=.;v-;* fc° n ( 

w > ku y - 3 , 4 * - tr^u v>) ; 

(df) 1' - (3 - (S) - (3, 4->^aD7x^) - 6- (3, 5 - 
y^fJP7x^Jl/) - 6 -*4r Va^ - 1 - pt ? > ^ JP* jr. )V - X fc: n ( 
4 y K "J y - 3 , 4 ' -fAijy>) ; 

(d g) 1' - (3- (S) - (3, 4-^DD7x^) -6- (3, 5- 
-^ff7x^*) -5- (R&S) 6 - * 4r V ^ ;V) -1-^ 
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- (3- ( (S) - (3, 4-y?DD7xiJl/) ) -4- (R®. 

- (3, 5-->V^;i/ 
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(dh) 1' - (3 - (S) - (3, 4-v?Dn7i^) - 4- (3, 5- 
y-Z, 4 ' -tV'Jy>) 

17. i 4wv»i*tt^— *tia*^S:i : 
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(b) »5c5W<3#*ET-C, »2^4iI^A^«i*, :£R-CH ( 
0) R-C Hitt^feKjejULfcRi-r**) Wfk^*fcKJ6S**^ : X 
fi 

(c) a«J4«t*0#^T-P, ^nR3f^*<^AOtti^£, 5tR-C (0 
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iP^ttRP (SP) , -i~n^r.>A (NKA) RCT-a- 
n^r->B (NKB) tt, »jftfl9fc«»ofc-a.-n^^ KifcH^V**. d 
*i5>ti#>^ -a-n*x>-ll/-b^- (NK-1) > ~^-n^~>-2 
V-b^- (NK-2) . SO ! ^a-DJf->'-3H:7'^'- (NK-3) 

9 vir79-m<DT^~7, h-c** 0 z.tih<wt-79 -m\$, 9**~ymt 

^^r^r - *;v?K^rv';v^@B^|P he-X-Gl y-Leu-Met 

Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-MH 2 
His-Lys-Thr-Asp-Ser-Phe-VaL-Gly-Leu-Net-NH 2 

Asp-Met -His- Asp-Phe-Phe-Val-Gly-Leu-Met-NH 2 

(Changf, Nature New Biol. 232, 86 (1 
971) ; D. F. Veberl, ^HMftfrSM , 6 8 0, 2 8 3 #) 0 
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Wb&vK&miBm (#^-t--jg»so ? ^n§) ^£<mi> &^>fr<om* 

ftljt, ?S*x iS«JP@5, WSUMIu jfiL^ffJ«> afeO f H*^*«'fr4*L* 
(B. Pernow, Pharmacol. Rev. , 1983, 35, 8 5- 
14 1) o NK ISO'NK 2 Hr^-t^-f '/ttJ't^ 

{k&KM-S-T* (Laneuvi 1 lef, Life S c i . , 4 2:129 
5-1305 ( 1 9 8 8) ) o 

to&p KihmttMm. ssi&i&Tmt LxftmL, mmim*mwLL, ^mmm. 

*«^«Ka«t*fei-rTO14'{>2b 9 (R. C. A. F r e d e r i c k s o 
n#, Science, 199, 1359 (1978) ; P. Oehraef, S 
cience, 208, 305 (1980) £#JIB3 *lfcv>) „ m%teM*M& 
mM-^'&Wk&tz-T (T. M. Jessel 1, Advan. Biochem. 
Psychopharmacol. 28, 189 ( 1 9 8 1 )). #K> *RP 
fiJ\ -iiUffi^Ji^fSji (B. E. B. Sandber g#, Journal o 
f Medicinal Chemistry, 25, 1009 ( 1 9 8 2) # 
flft) ^ HUffik (Levine^, Science, (1984) 226, 54 
7 - 5 4 9) i:i4t5i k-hm&ZX-X^&o 

rossard^, Life Sci., 49, 1941-1953 (1991 
) ; Advenl erf, Biochem. Biophys. Res. Comm 
. , 184 (3), 1418-1424 ( 1 9 9 2) ) , 
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Att, FM^fCW^ in v i t r o«*5W"C* »J , fell Pli SUM 
<*>*!il8WH&*3l Sfei"*- (Barnes P. J. , Lancet, pp242 
-44 (1986) ;Rogers D. R. , Aursudkij B. , B 
arnes p. J. , Euro. J. Pharmacol, 174, 283- 

8 6 ( 1 9 8 9 ) ) , 

:?it>(Fuller R. W. , Dixon C. M. S. , Cuss F 
. M. C. , 

Barnes P. J., Am Rev Respir Dis, 135, 17 
6 - 8 0 ( 1 9 8 7)),75 iS*->&&#M$.$mi*&L=> 'J yftmMK «t *J 
&/J?fflfflZtl, ttzTv-J^=-y\t^ n v i t r o»ffl^|V^ 

^llfeit (Kaufman M. P. .Coleridge H. M. , C 
oleridge J. C. G. , Bake r D. G. .J.Appl.Ph 
ysio. , 48, 511-17 ( 1 9 8 0) ) o fV^ *X ^ ^jlTtl, 7 

9 v * - y it a ij > ftffitfcHMfcS. ^ItttlW ^ i 19 *C«5tJDBHIl6«f £ 5 1 
i^Cit ( I c h i n o e M. .Belvisi M. G. .Barnes 
P. J., Pharmacol. Exp. Ther. . 253. 594-99 ( 

1 9 9 o) ) o fto-c, e h«aiwr9^*->i!i»A*3£jR*e»i, -eu^ww 

.«**Ri:J:|), NK-l/NK-2^7>^^f («jll*FK-2 
2 4 ) :«J6JftU&T "7* 7 v * - > Iff&K 

WXUXiKl^l^fll-r^ £ ttf*m (Ichinoe, M. Lance 

t, 3 4 Of, ppl248-1251 ( 1 9 9 2 ) ) » 
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***=.y\t, mm (g i) mm^G im^rn mz-tf&m&mmB^ m»& 

■fcmOk, ?v-yffi*$) Ki>m-^ LT^tz (Ma n t y h#, N e u r o s c i 
e n c e , 25 (3), 817-37 (1988) RVD. R e g o 1 i "T r 
ends in Cluster Headache" F. S i c u t er if 
§, Elsevier Scientific Publishers, Ams 
terdam, 1987, p p 8 5 - 9 5 ) 0 

»sp* s ti^7t L&&M^&<DMmmmm&&z> t<Dis.m l i>&z> (k i 

d df , "A Neurogenic Mechanism for Symm 
etric Arthritis "The Lancet, 11 Novemb 
e r 1 9 8 9 Rtf G ronbladl, "Neuropeptides in 
Synovium of Patients with Rheumatoi 
d Arthritis and Osteoarthritis" J. Rhe 
uma t o 1 . ( 1 9 8 8 ) 1 5 ( 1 2) 

1807-10) oftot, ifpi^ >; v ^^immfc*>mmmw%.<v £ o 

%mffi<D&m£.1&&KM J 3'-t2> tmk. (O' Byrne^, Arth 

ritis and Rheumat i sm ( 1 9 9 0 ) 33, 1023-8) 

^-tfet** (Hameletl, Can. J. Pharmacol. Physi 
ol. (1988) 66, 1 3 6 1 - 7) , &fem%5 (Lotzf, Scien 
ce (1988) 241, 1218-21, Kimba 1 If, J. I mm u n 
ol. (1988) 141 (10) 3 5 6 4 - 9 , S^A. Perianinf 
, Biochem. Biophys. Res. Commun. 1 6 1, 520 ( 

1 9 8 9 ) ) , fa<Bt&M, xMSzif^ti/*, Pim<Dfcttxi*~*-vymm (m 

antyhf, PNAS (1988) 85, 3 2 3 5 - 9) «t o 

vm-frW&&te&1k*®.ikXltmmZ&*> (Y a n k n e r ^, Scie 
nee, (1990) 250, 2 7 9 - 8 2 ) 0 4fcJt P l±If^ &9k&&it&* 
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L#& (J. Luber-Narodl, il 8@C. I. N. P. <km 
( 1 9 9 2 *6B 28B-7B2H) "CUgS tltz#X 9 -) 0 llPS^'/X 

^^^•fflT'^) 19 (Frossard#, Life Sc i. , 49, 194 
1-1953 (1991) ;Advenier#, Biochem. Bioph 
ys. Res. Comm. , 184 (3). 1418-1424 (1992)) 

O 




I 



-eg s ti & <b<& k M -r * o 




i 
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liftttN-i + yK (N'O") tlt^L; 

1 S^mti^tL-^tt^ALT, 0, 1, 2, 3, 4 X fi 5 "C$> t), H L 1 + m (4 
1, 2. 3, 4X14 5 K^L^fcOfc L I 
Ri 14, 
(1) 

(2) Uttfc U< {45H£tKCi- 8 T^JK m*Ki> t 
<Mt$MfcKCi-tT>i'*--/K XtiiR4fe'bL<»i5»tt3KCi- I T^*-A' [Ci-. 

(a) Ko^t-a 

(b) t*v, 
( c ) ->7A 

(d) B CU I, FSr-g-trtje^SJLi/Nnrv 

(e) F'j7MD^fJK 

(f) 7x-;Hli^y, yfcL<lih'JHfe7x-^ IS&*f43ife 
(1) 

( 2 ) kFD^y, 

(3) d-jJi^JK 

(4) ->7A 

(5) ^n^^ 

(6) h'J7Mn>f-)K 

(7) -NR.CORr (Ra^tfRrtt^lir 

(a) tK^. 
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(b) Cx-,T)V^)VXit^y & t < tt^1l|ftCi-.T^*JU 

, ;m3^>, h'J7^*n^f;i/!()L<liCi-47;V3^y-eM$tL^:7x^ 

(2) Kn*v, 

(3) t^V, 

(4) ->7>, 

(5) ^n^>, 

(6) MJ7;v*n^f jl/ 

£ 3^ 3 > 

(c) 7*-JK bT 'J y~i^ L < lif-^^iVXIi*/, 

8l4L"C, 



( 1) KD^f'A 

(2) Ci-47MJK 

(3) y77, 

(4) ad^v, 

(5) h >J 7;i/^-a^^-;b 

(d) Ci-3 7^+W*-> 
o + a>e>S#3;»t&5&s XJi 

Rat Rzfi-HiffcfcoT, 8h:£LTM$, K^SOMSfclt*)* ^ <b 
jStRSftfc 11BXfi2«0^nl|r^£-£A,*f5 J*, 6lXli7l*MHi 

(a) t Kd**a 

(b) **v, 

( c ) ->7y> 



(76) 
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(d) AHfy, 

(e) h U 7JVta^fjP 



(8 ) -NReCOzR?, 

(9) -NReCONHR?, 

(10) -NR. S (0) jR; ( j 1*1X1*2 "C**) 

(11) -CONR 6 R 7 . 

(12) -COR., 

(13) -CO* Re, 

(14) -ORe, 

(15) -S (0) kR« (kf*0> 1XJ4 2-C**) > 
(16) 



(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 

(9 
(10 

(11 
(12 

(13; 

(14 
(15 

(16; 



7 5 — /K 

-f vf77'J /K 
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(17) y- h^yjJK 

(18) + fry 

(19) +T*S*)fry 

(20) *jCiJK 

(21) fijT^JJl/ 

(a) FnJpy, 

(b) t + V, 

(c) '/7A 

(d) ^uyy, 

(e) h y 7fr*uff-fr 



(g) -NRsRr-, 

(h) -NReCORr, 

( i ) -NRtCOiR?, 

( j ) -NReC ONHR?, 

(k) -NR. S (0) j R 7 , 

( 1 ) - C ONRe R7y 

(m) -CORe, 

(n) - C O2 Rey 

( 0 ) -ORe, 

(p) -S (0) k R«. 

(q) ( 1 ) 5 ^V'J fry 

( 2 ) 

( 3 ) JK 

(4) 7 
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(5) >f S^'JJK 

( 6 ) -i y KU 

(7) ^fV^rt7'JJK 

( 8 ) 'fvfryjJK 

( 9 ) i^y7^J JK 
(10) 

(11) t'7-7-JK 
(12) 

(13) t"'Jy;K 

(14) tT'J 5 y 'JK 

(15) t°n >J ;k 

(16) *j ij 

(17) x h /k 

(18) ^-ryrvyju, 

(19) fryjJK 

(20) 

(2i) fijry.jiv 
( l ) 

( 2 ) kFo^y, 

(3) **v* 

(4) '/7A 

(5) Aoyv, 

(6) f 'J 7 D^fJl/ 

7 'J - ^ 
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*fc*4»«>«f;d»&»R3*L, ±IE5e*|Ri (2) (g) OgJllittSl^ Ci-4 
K (N*0~) t LT#£L ; 

Wli, 

(1) &m&&s 

(2) *it!ft"C*£ds Xtt 

(a) **v, 
(b) 

(c) OR., 

(d) Anyv, 

(e) h'^Hn^fjp, 

(f) 7i-;i-Xf4^y> v*jL<lih'Jti7x-jv (a*S»i«iit 

LT, 

( 1 ) t Kn^->, 

(2) ->7A 

(3) ^n^A 

(4) MJ7J^n^f^ 
-e g& S *i c i - j r ;u * )V % 

(3) S (0) k , 

(4) (Ci-3 T)V*)V) - S (0) k, 

(5) S (0) k- (Ci-iTfr**) . 

(6) S (0) k-NH, 

(7) S (0) j-NH (d- 2 7JV^JV) , (8) S (0) j-NR«, 

(9) S (0) j-NR 6 - (Ci-irKJI/) > 

(10) CONH, 

(11) CONH- (Ci-* T^JV) , 

(12) CONR., 
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(13) CONR 6 - (Ci-iT^*^) , 

(14) C0 2 , 

(15) CO2- (Ci-jTM^V) 

Q(iNRj> 0, S, S (O) , XliS 0*T?*4a*> ffi LW* f ***S#-C. 

(1) 

(2) Zfi 

(a) -0 Re, 

(b) =0, 

(c) -NHCORe, 

(d) -NR«Rj, 

(e) -CN> 

(f) -/Nny>, 

(g) -CFi, 

(h) ^fftXI±flfe7x-;i/ 

( 1 ) Kn**/, 

(2) i/7>, 

(3) »ur>^ 

(4 ) HJ 7^tn^f;i/ 

(3) S (0) Rs K^, R.ii, *f»f*4is Xfi 

(a) t: Fo^>, 

(b) **V, 

(c) ->7A 
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(d) -0R«, 

(e) -NReR?, 

(f) -NR6COR7, 

(g) -^D^, 

(h) -CF), 

(i) 7xr.;vxi±^7, vR<liF'Jfi7xy^ (S&gfiM 

LT, 

( 1 ) KD^f'A 

(2) **V, 

(3) v7A 
(4 ) -NHR«, 

(5) -NR«R^ 

(6) -NR.CORt, 

(7) -wrv^ 

(8) JLCT 

(9) Ci- 3 t;v*;v 

] 

(4) S 0: Ri, 
( 5 ) COR., 

( 6 ) C 0: R*> 

(7) CONRrR, 

Xfi. 
(1) 

(2) *1lJft-C***», XI* 
(a) **Vs 
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(b) 0R«> 

(c) 

(d) h'j7Wn>fJK 

(e) 7i-Wli€A y^E) L<ttf'Jfl^7x^;i/ (S^fi^S: 

LT, 

( 1 ) ORs, 

(2) ^n**>, J$>Tf 

(3) h'J7J^n^f;i/ 



-em^ $ titz C 1-3t * ;v , 

(3) S (O) k , 

(4) (Ci-iT***) S (0) k. 

(5) S (0) k (Ci- 2 7;K^) > 

(6) NHS (0) j> 

(7) NH (Ci-2 7;K^) S (0) j> 

(8) S (0) jNRe, 

(9) S (0) )-NR«- (Ci-jT^JP) , 

(10) NHCO. 

(11) NHCO- (Ci- 2 TJI/*;V) , 

(12) NReCO, 

(13) N Re — (Ci-2 T^JW CO, 

(14) 0 (CO) 

(15) (Ci-:7;H^) 0 (CO) 

P>*i*Y- Z»iTSB8R0 2'B^I»®Jr^-C* »K 
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(1) 




(2) 




(3) 




(4) 


7 ^ — >>K 


(5) 




(6) 


> K'J /K 


(7) 




(8) 




(9) 




(10) 




(11) 




(12) 




(13) 




(14) 


t° >; ^ ->*jk 


(15) 




(16) 




(17) 




(18) 




(19) 




(20) 




(21) 





(a) zks^ 
(c) i^v, 
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(d) ORe (Re liSfcfcfe&Lfcii . 

(e) ^oy>, 

(f) h 'J y )V3r u^^jv^ 

( g) - ho, 

( h ) i/7A 
( i ) N H R e 

( j ) NRbRt, 

(k) NHCOR., 

( 1 ) NReCOR?, 

(m) NHCOz Re, 

( n) NRsCOzR?, 

(0) NHS (O) jRi, 

(p) NR. S (0) i Rr, 

( q) C ONRe R7, 

( r ) C 0 Re , 

( s ) C Oj Re, 

(t) S (0) j R«> 

(u) (a) ^'/^^r/'J^ 

(b) ^>y-7 

( c) s<> '/^^t'/'J 

(d) 

(e) ^? ^V'J 
( f ) -f > KU^, 

(g) -fVWJA', 

(h) ^vfryjJK 

( i ) tnyy^/'J /k 
( j ) n/, 
(k) tr^v-JK 



(85) 
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( l ) VU ;k 

(m) f'jyJK 

(n) eu ^ 

(o) fc°n>j;w 
(p) *y U ;K 
(q) r h9'/'J jv, 
(r) fTy'TyjJK 
( s ) f 7V'J;V, 
( t ) 

(u) h'j7 7'J* 

(1) 

(3) **V, 

(4) OR 6 , 

(5) f'J7^a^fK 

(6) - ho, 

(7) ->7A 

(8) NHRe> 

(9) NReRr, 

(10) NHCORt, 

(11) NReCORr, 

(1 2) NHCOiR., 
(13) NR«COjR?, 
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(14) NHS ( 0 ) j Re, 

(15) NReS (0) J R7 > 

(16) C 0 N Re R 7 , 

(17) C 0 Re, 

(18) CO2R6, 

(19) S (0) j Re, RXf 
(2 0) 

<?>-ffit*, jftiBI&'frU J: »3 (ftCffJtLfc) RiClS^L, 1~8<0# 

(a) t Kn + v, 

(b) **V, 

(c) 3/7A 

(d) -NReRz, 

(e) — N H C 0 Re R7 , 

(f) -AU^V, 

(g) -CFi, 

(h) -7*.-frXi±%kiLLX (a) ~ (g) R0 t Ci-i7A'*JVO+*&lli 
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(88) 




8-511522 




I 



(91) 
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ftmW 8-511522 




o o 
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I 
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))l^) ffl 

ji-en-rtL (chj) ixi* (cho .^titA'fn, 



(105) #S¥8 - 5 1 1 52 2 

(a) 1* - (3 - (S) - (3, 4-^DD7x^) -4- (t-/h 

(^f ) - l 9 y*)V*=.)V-x t'a ( 

^>K'J>-3, 4' -k'^'Jy'V) ; 

(b) l'-(3-((S)-(3, 4-^DB7ii*) ) -4- (N- 
3, 5 -->';* f-JWO W (^f ;V75/) ) zT'f-JV) - 1 —* 9 Jl/* 
^;v-*fcTn (-f > K'j >- 3 , 4' -e^'Jy'V) ; 

(c) 1' - (3- ( (S) - (3, 4->^nn7x-JV) ) -4- (N- 
(^>yM^) ) yf-JP) - 1 -> ^ — fc? n ( 

>f > K 'J > - 3 . 4 ' -e^'jyv) : 

(d) 1' - (3 - ( (S) - (3, 4-v^nn7i-)H ) -4- (N- 
(3, 5 -fcT* h U 7)V^-n^f-;v 

(;*■?• ;w T 3 y) ) r-f-JV) - 1 -p< ? y*)V*~ )V-7, tfn (^f 
> K 'J ^ - 3 , 4 ' - e ^ u -J y ) ; 

(e) 1' - (3 - ( (S) - (3, 4->'^nD7x-JW ) -4- (N- 
(3 *-;w*>' V-f )V) (^f ji'T?;) ) - 1 -> * y^)V*^.)V 

-7s\Lyl (s(y}*i)y-3, 4' -bf^>Jv>) ; 

(f) 1* - (3- ( (S) - (3, 4-^0071^) ) -4- (N- 
(3-^nn^yyV^) ( p< ^- 7" ^ y ) ) 7*f - l -pt ^ > 

-^k'n (^>K'jy-3, 4' -k'^'Jyy) ; 

(g) 1* - (3- ( (S) - (3, 4-y^no7s-^) ) -4- (N- 

(3-hV7A'*D^f-^V'//f)i') (>f;v7^7) ) r/^/u) -l-** 
y*)V*=-)V-?,\£xi (4>h' } )y-3, 4' -t:^ ; 

(h) 1' - (3 - ( (S) - (3, 4-y?D0 7x;jH ) -4- (N- 
(3, 5--7"^nn^y^ji/) *-;ut 3 y ) ) -\-*9V7*fr 

^-;v-^tin (>f>K'J>-3, 4' -tr^'J^>) ; 

(i) 1' - (3 - ( (S) - (3, 4-v^nn7i 

) -4- (N- (3 - h 'J 7^*n^f ;V7x-^74rf ;v) (^f-JVT 
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zs) ) -i->?v^JV*^^-^fo (-f > K'J >- 3, 4' -if 

^'Jy>) ; 

(j) 1' - (3 - ( (S) - (3, 4-y^DD7x^) ) -4- (N- 
(3 -A V7°n tf;v;t ^r^^i-^T-tr^v) (^f ^7^^) ) T^w) -l 
-^t ^ 7. fc:n (■< > K >; > - 3 , 4' -t°^'Jv>) ; 

(k) 1' - (3- ( (S) - (3, 4-v?nn7^-;v) ) -4- (N- 

.x kf o (-f > k x ) y - 3 , 4 • - tr^ v > ) ; 

(1) 1' - (3- ( (S) - (3, 4-y?nn7x-JH ) -4- (N- 
(3, 5-y^fJV^> > /'fJl') ) - l 

JV**^;V-;* tfn (-f>K>;>-3, 4' -^'Jy>) ; 
(m) 1 ' - (3 - ( (S) - (3, 4-y^nn7^*) ) -4- (N — 
(3, 5 - v 7 ^ )V) (^f^r^y) ) -7,fc°n > K 

<;>-3, 4' -bT^»j->*>) ; 

(n) 1' - (3- ( (S) - (3, 4-^on7i 



) - 4- (N- (3, 5-y^f^^>^^) (^f^7?^) ) 7*^ 
)V) - l - -7°n =.)v-7s tin (-f > K U > - 3 , 4' -fcf^'Ji/y) ; 
(o) 1* - (3 - ( (S) - (3, 4->^0O7i^) ) - 4- (N- 
(3, 5-WfM> , /^l') ) -l-*/U3>l>- 

xfn W>K'jy-3, 4 ' - 1?^ 'J ->* > ) ; 

(p) 1' - (3 - ( (S) - (3, 4-^nD7x^) ) -4- (N- 

(3, 5 - V* *A"<yV4 )V) (>f-;i/T?y)) -i-t-/f-* 
**#-A'-^i;n (-f>KU>-3, 4* -t'^'Jyy) ; 

(q) 1' - (3- ( (S) - (3, 4-y^on7xi)l/) ) -4- (N- 
(3, 5-yVfJ^yvVJl/) (^f-JUT5>f) ) T^/lO 
;*H-*-^lfn (>f>Ky>-3. 4' -kT^'Jv?^) ; 

(r) 1' - (3 - ( (S) - (3, 4-y^nn7xiJP) ) -4- (N- 
(3, 5-v^f^^>V'f;i/) (^fJV7?y) ) rf-^) - l-ih^f-y* 



(107) 



- 5 1 1 5 2 2 



(s) 1' - (3 - ( (S) - (3, 

~>>V) ) - 4- (N- (3, 5 - *J* f-JWO )V) ) 7*f" 

;u) -l-x^y^^^-^-^fn ^ K'J >- 3 , 4' -t^'Jy^) ; 
(t) 1' - (3- ( (S) - (3, 4-'^D0 7x^) ) -4- (N- 
(3, 5 ^-;t"^>' W ;u) (p< -f-;i/T ^ y ) ) •f^f-fr) -l-i-^n^ 
>-*;v*-jw-* en (>f>K';^-3. 4' -k'^'Jy^) ; 

(u) 1' - (3 - ( (S) - (3, 4-^nD7x-*) ) -4- (N- 
(3, S-vVf-JV^VV*^^) (^f^7?y) ) y^-)U) -l' 
1 9 > 7>)V* — )V-^\Sx2-4 y K'J >- 3 , 4' -kVJy-^3-^ 
>f K ; 

(v) 1' - (3- (S) - (3, 4-^nn7x^) -4- (N- (R 

Xiis) - (3 -x 7-^^.yv-i )i>) (^f;n^/) ) - l * 

v^M-Ji'-^i^o (-f y k y > - 3 , 4 ' - V -Jy) ; 

(w) 1' - (3- (S) - (3, 4-/^071^) - 4- (N — (R 
XfiS) - (3, (b'J7Wn^fji/) ^^V-f/u) (^f;V7?; 

) ) ^>-^-;u) (-< > KU >- 3 , 4' 

-k"^'Jy>) ; 

(x) 1' - (3 - (S) - (3, 4-y^nn7i-;i/) -4- (N- (R 
XtiS) - (3. 5 -v^^f-Jl/^yV^ )V) (^fiV757) ) ^>f-;v) -1 
-^v^w-jP-^^D (-f > K'J 3, 4' -^'Jy*y) ; 

(y) 1' - (3- (S) - (3, 4-7?DD7x^) -4- (N — (RX 
liS) - (3, 5-y^Dn^vV^ji/) (*?-)\<T$J) ) ^y^-)V) - 1 - 
> ? >J*;u*^;i/-;* kT n (>f>K«;>-3, 4' -fc?^'Jv>) ; 

(aa) 1' - (3 - ( (S) - (3, 4-v?DD7x^) ) - 4- (N 
- (3, 5 a^yy^ ;v) (>f^7 5 7) ) 

tfo (-r>K'j>-3, 4' -^yw) ; 
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(ab) 1' - (3- ( (S) - (3, 4 -v^nn^-r.^) ) -4- (N 

- (3 -yn/stu- 5 - 1- y y )v*u (^f jvt^^) ) 
r-f-jv) -i-^^>^W-;v-^i^n (-T > F'J >- 3 , 4' -t>'Jy> 
) ; 

(ac) l'-(3-((S)-(3, 4-y?nn7x^) ) - 4- (N 

- (l-t7f-fiu) (>f Ji^7?y) 

) "7*f-;v) -l-^^v^i^-Ji'-^k'a (r/Fr/-3, 4' -^'jy 

» ; 

(ad) 1' - (2 - ( (S) - (3, 4 -v^nn7^-;P) ) -1- (N 

- (2-^DD7i-WW-*) (^f *75/) ) -4-^^JW) - 1 - 
p< ? y*)v*=.)v-x \£ n (^>F'j>-3, 4' -tf^ ';->*>) ; 

(ae) 1' - (2- ( (S) - (3, 4-/^D7x^) ) - 1 - (N 

- (3-^nP7i-HW^)l/) Of^T?;) ) -4-7<f-)\>) -1- 
p<f-;u^jw*^.^-7, tfn (-f>F';>-3, 4' -k'^'JvV) ; 

(af) 1' - (2 - ( (S) - (3, 4 -v^DD7i^-;v) ) -1- (N 

- (4 — ^ nn7i"il / 7iJW^-)l/) 5 ) - 4 - zTf-JU) -1- 
^ f-^^^^-Jw-x tfn (>f > K'J 3, 4' -tT^Vv>) ; 

(ag) 1' - (2- ( (S) - (3, 4 -V?uuy ) -1- (N 

- (3, 5 -V ? y x.=-)V7,)\yfc=-)V) ) -4-^;V) 

- 1 - *?-)V7,)i>*-)V- 7s\£u (-< > K'J >- 3, 4' -^'Jv^) ; 

(ah) 1' - (3 - ( ( S ) - (3, 4-v^nn?^ 

-;v) ) -4- (N- (3 -7;w^tf- 5 - (f'J7^*n^f ^yv"j)V 

) (^f^757) ) -l-7-bf)P-^en 4' 

•;->'>) ; 

(ai) l'-(3-((S)-(3, 4 -v^nn7^^;w) ) - 4 - (N 

- (3, 5 - y7f^> V*4 )\>) (>f JU75/) ) rfJl') - 1-7-bf 
-7>k'n (-f>KU>-3, 4' -fc?^'jy>) ; 
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(aj) 1' - (3- ( (S) - (3, 4-^DD7ii*) ) -4- (N 

- (3 -7u*e- 5 -^f-;v^>V>f ;v) (^f^757) ) ^>u) - 1 

(ak) 1' - (3 - ( (S) - (3, 4-y^D7x-)P) ) - 4- (N 

- (3, 5 - *S*?-jl"<> V-f Jl0 (ptf-^T^y) ) -7^^) -1- (2-7 
5;7-bf)l') -^k'n (-f > K »J ^ - 3 , 4' -^'JW) ; 

(a 1) 1' - (3- ( (S) - (3, 4-/7no7x-)l/) ) -A- (N 

- (3, 5 - ;w) (^f ) 7'f;i/) 
^k"D (>f > K-;v- 2 3, 4' -t^'Jy>) ; 

(am) 1* - (3 - ( (S) - (3, 4-/7nn7x;ji/) ) - 4- (N 

- (3, 5->^on^>vM;v) (^fJV7?7) ) 

*fc?n (^fv>f>K-JV-l-^>-3, 4' -k^'Jy^) : 

(an) 1' - (3 - ( (S) - (3, 4-/^Dn7x^) ) -4 - (N 

- (3, 5 -*J *?-)Vs<y V<i (^f ^7^ /) ) y"^)U) -^t:"n ( 2 - 
*tv-fh7tFn^yjy-4, 4' -k'^'Jyy) ; 73.^ 

(ao) 1' - (3- ( (S) - (3, 4-^Dn7x^) ) -4- (N 

- (3, (p<f-;V75V) ) 7*fr) 

*fc°n (2-t + 7-fF7tFn ; ty | J>-4, 4' -^'Jy>) ^P>** 

ft*»**««k-ett, Hmt^S:, 1 9 8 3 #1 2 £ 6 H#»t"CD r a c o 
KIMt? tL/c^@#f| 1 ^4 , 4 1 9, 3 6 4^/07*7 0-^ 1 9 7 9 ^2 
^6B#ltT'S t e r 1 i n g C^f ?tl^*IW4, 1 3 8, 5 8 1fO 

isJUMV MV-f-n- ;k 1 9 7 3# 1 0 ^ 2 H#U"CSm i t h K 1 ineC 
ftff $-n-^*g|#IW^3, 7 6 3, 2 3 2f^*)V7*rn-;v, 1 9 7 0^10 
£27 

B#tt-CB oehringer Ingelhei mK&frZfl 3 
,5 3 6, 7 1 2fOyl/>7rn-JK 1 9 8 7 ^ 2 H 2 4 B#(K*F i so 
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n s K$&ff3*lfc#S#K=*M, 6 4 5, 7 6 8 fOK-W5V, 1976 
^1 1^3 0 BWfYama n o u c h i fc&fr* *lfc#g#tf #3 , 994 
, 9 7 4f<0*Mfn-JK 1 9 7 8#10fllOB#lttBoehr i ng 
er I n g e 1 h e i mfcj&ff $*l£*@#It3M , 119. 7 10^Ov/ 
rn-;K 1972^10^24 B#tfeP f i z e r KIMtS tlfc^B^fc 
3, 7 0 0, 6 8 1 ^Mt'iV^fn-;K l 9 7 7 # 5 B 3 1 Btttf-CO t 
s u k a K§kfr2titzXm&ft&4 , 0 2 6, 8 9 7 %<DmM-zfv Jj -r n- 

1 9 6 8^1 1^1 2 B#ft-CN o r t h Am erican Philips 
Kl&frSftfcfcSWIM&a. 4 1 0, 9 4 4 f^ttl'J h KU >^ 198 1#6 
J§ 3 0 Hft»fCZ amb o n fc&frS *lfc#B#Sf tM , 2 7 6, 2 9 9^^' 
1985^5^28 B#»fCZ amb o n fcUff $ HtzXm&ftm 4 , 5 2 0, 

2 0 0f(7)7'otTn-JW 1 9 8 3#10^4B#lttAmer ican C 
y a n am i d Kl&ffS *ifc*g|#fi= 

*M, 4 0 7, 8 1 9^->7fO-JW 1 9 8 0#10^14B#(tTTan 
abei:M?^l»4, 2 2 8, 1 8 3^<OK*JM^, MCI 
9 9 1^2^2 1 B#(fCG 1 a x o CHff$tL^*i#^4 , 9 9 2, 4 7 
4fMl 992^2^25 BtfttTG 1 a x o jcftff $ JtfcfcBWfr* 5 , 0 
9 1,4 2 2WJMfn-^i •) &/? h 

^ I *>ffc-fr*tt, NKlXVNK2V-b^-, XfiNKl> NK2WNK 

£i)fi*&3*tfc#g|t*«>J: ? ^#iSK « ; USA ; £^14IW«Ie ; 'J 

(7)NK 1 XfiNK 2 7>?zf—7, h t-HC^Ltt : 
1 9 7 8 ^6 £ 8 BtBl> 1 9 7 9^12^12 B £ffl<D D OttttflMHJfr 1 3 9 
125f; 198l¥l2^22BaiI, 1 9 8 3 # 6 ^ 2 9 B £P§<7) 3 - o y 



(Ill) 



ftf 8 - 5 1 15 2 2 



8 2 5 6 8f ; 1 9 9 0*12^13 8 tB0> 1992*6J!l7B£&f<7)3- 
n y /Hftjft 4 9 0 3 7 9f ; 1 9 8 8*8^50 US, 1990*2^17 
B&H^a-n*; ^##ajJE# 3 5 3 7 3 2f; 198>4#1^13B 1 

9 8 5*1 1 1 3 B£ffl<D3-u y^m^tamm 1 6 1 0 0 7^; 1989* 
2 J! 2 8 B&m, 1 9 9 0 * 9 ^1 5 B^a-Dy/«I»3 8 5 - 4 3 
t; 1981#10f9 BHUE* 1 9 8 3 *4 J! 1 4 S <2r|§cr)WO tHJ^ 8 3 0 
1251f; 1981*10^98 tam, 1 9 8 3*1^3 IB £ffi<7)s<)l<J?- 

mtttim^ 8 9 4 6 0 2f ; 1982*2^198 JUJH, 1 9 8 3#9|1B& 
hM7#^WM^3 205991-^-; 19 8 8*2^2 HM, 1 9 8 9 * 
8JI 9 B £ffi<D 3 - a y ^m^&mm 3 27009-t; 1 9 8 8 * 4 J! 5 B ffilg 
> 1 9 8 9* 1 0 ^11 H&B3<aa-n?A«#tftfJK$&3 3 6 2 3 0^; 198 
9*4 J! 2 8 BiUE 1 9 9 0 * 1 0 ^31 B &Pi<7)#f} : ffi®^ 3 9 4 9 8 9f 
; 1989*12/1228 ffi®, 1 9 9 1*6/1270 ^Hi?);*-*^ 'J T# 
H^-M 9 0 6 8 0 1 0f ; 1990*10^248 tUM, 1992*4^29 

B&m<v3-v y;^ft&mm 4 s 2 

5 3 9f ; 1990*12J!10B ttK* 1 99 1 * 8 E 2 8 B &ffi<D B - n y 

^m^&mm 443132^; 1990*12^210 1992*8/11 

2 B &H <Z> 3 - n y ^mtmm 4 9 8 0 6 9f ; 19 9 1*6^198 BB. 
1992*12^23 8£|§coWOttiJ5Sffl9 2 2 2 5 6 9^; 19 9 1*10/! 

2 4 B tam, 1992*10/3218 &S©JO 4 2 9 7 4 9 2^; 19 
8 8*12/12 Bffil^ 1 9 9 1*3/! 5 B &i§<*>#B#Sf 4 9 9 7 8 5 

3 # ; 1986*12^243 ffiffi, 1 9 8 8*6/32 9B&Soa-oy 
BfrtflJPfc 2 7 2 9 2 9f ; 1988*7^258 WJK> 1990*3/128B<& 
gj§c?)3-n y 3 60390-^-; 1971*11^22 8 tBJfgs 1 9 
7 5*1^2 1 B&ga^B^frfcBSa&S 862114-t; 1985*9/!30 
BUJ0, 1987*4/122 8 O 3 - n ? ^#tftHMt& 2 1 9 2 5 8f ; 1 



(112) 

9 8 5#9 £ 3 0 HtBK, 1 9 8 8 ^5 J! 
56f ; 1 9 8 9^5^ 2 9 0 tHM> 1 9 

&tamm4 01 i77t ; H9o#8^ 
<Dwotamm9 202545^; 1 
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3 H&B^B^mmSSM 7 4 2 1 

9 0 # 1 2 ^ 5 H &ffl<D 3 - n y 

3 0ffijgg, 1 9 9 2 ^2^2 OB&Pi 



9 8 4^9^260 tUm, 1 9 8 6 *M Jl 2 B 3 - n y /tftttfUA* 1 7 

6 4 3 6f ; 1 9 8 4 ^9^ 2 6 0 ffiM> 1 9 8 7^7^140 £U§<0*HI#If 
tilffi# 4 6 8 0 2 8 3^; 1991^5^220 tfJK % 1992^11^260 
&Pi§?>W0tBJSS»9 2 2 0 6 6 If ; 199 1^6^ 2 4 0 mJH> 1 9 9 2^1 
2^3 0 B&H03-ny/'«#«'flJJSB*5 2 0 5 5 5 f ; 1 9 8 8^6^200 
mffi, 1989^12^27 B£B3<9 3-n y iUJSf& 3 4 7 8 0 2 f ; 1 

9 8 9#8 J! 1 0 BihSLs 1991^2^13 H&H©3-n7/'?f^Ul|i»4 
1 2 5 4 2f ; 1 9 8 8^1 1^23 0 fcBH> 1 9 9 0 ^5^3 1 0^©WO 
9 0 0 5 7 2 9f ; 1988^11^230 tti®, 1990^5^310 
£|§<7>WOaiM^9 0 0 5 5 2 5 f\ 1 9 9 0 # 1 ^ 4 0 till, 199 1^7^ 
1 0 0£H§c93-n 7^MF{bI#4 3 6 3 3 4f; 1990^5^31 0 £B0 
„ 19 9 1^12^12 0^^OWOtHM^9 1 1 8 8 7 8t; 1 9 9 0^6^ 
1 Emm> 19 9 1^12^12 0 2r|§<75WOtHfif£9 1 1 8 8 9 9f ; 199 
0^7123 BltiM, 1 9 9 2 ^2^6 0S|^WOMi 9 2 0 1 6 8 8 f ; 
1 9 9 0 f 9^280 aiM, 1 9 9 2 ^4 

n 1 6 H&g§<*)WOtfiK$fi>9 206079^:1991^1^3 0 tHiU 1 9 9 
2^7 J! 2 3 B&R«WOmi*9 2 1 2 1 5 2^; 1991*1^10 0 tb£ 
, 1992^7^23 H&B<aWOffiM$&9 21215 If ; 1 9 9 1 ^ 3 J! 1 

a tarn, 1992^4^29 B^cDwota,mm9 2i 5 5 8 5t ; 1991* 

5^ 2 2 0 mm, 1992^1 1^260 £m<VWO tamm 0 2 2 - 6 7 6f ; 
1991^5^31 B&m, 1 9 9 2# 1 2/3 1 0 0 £§{§<7>WO foBB 9 2 2 1 
6 7 7f ; 199 1^6^ 2 0 3 tHU, 1 9 9 3^6^7 0 ttJ£$ 9 

3 0 0 3 3 If ; 1991^6^21 0 1 9 9 3 # 1 J! 7 0£|§coWOiB 
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m& 9 3 0 0 3 3 0t; 1991^7^110 titJM> 1991^7^11B&| 
WO ItimW 9 1 0 9 8 4 4f ; 1989^11^230 tiBM> 1 9 9 1 ¥ 5 /? 

2 9 H&H03-D?^#ttai(»4 2 9 3 6 6f ; 1989^1 1^23BtU 
I, 19 9 1^6^5 0&B©3-n?;t#imig»4 3 0 7 7 If ; 19 9 1 
#5^17 BtfJ^ 1 9 9 2^11^19 B^|<7)3-n-?Af ^1115 1 4 

2 7 4f; 1991^5^170 1992^11^190 £U§?> 3 - n y 

5 1 4 2 7 6f ; 19 

9 1^5^17 BtbE 1 9 9 2 ^11^19 B &|§<a 3 - n y /*#ffrtfllg$& 5 

1 4 2 7 5f ; 1991^5^170 tHU, 1 9 9 2 ^11^190 3 - 
D y ^#1^ tfSJgS^I 5 1 4 2 7 3f; 1989^11^60 tfjffi* 199 1^5^ 

2 2 B&Koa-n y^#^aijK»4 2 8 4 3 4-f ; 1 9 9 0^5^9 B tBM> 

1 9 9 2 ^3^1 1 0&|§c7)3-n y t&iKJM 7 4 5 6 If ; 199 1# 
5 J! 3 0*M> 1 9 9 2^11^11 B^|S<7)3-n 7A'#|fM^5 12 9 0 
If; 19 9 1^5^30 lbm> 1992^1 1^1 lH&SO'3-n? y<#ft 
£b&$ 5 1 2 9 0 2f ; 1991^5^30 fcB® % 1992^11^250 
©3-oy Xtftfth*** 5 1 5 2 4 0f ; 1983^5^170 fcb®, 19 8 4 
#9^18 B<2:§f<7)^lI#^aiMH4 4 7 2 3 0 5f ; 1 9 8 7^1 # 2 0 B fcb 
m, 1 9 8 9^6113 0£§§?)*i]#l*£HMfS4 8 3 9 4 6 5 f ; 1 9 8 2# 
7^ 2 8 0 mm. 1 9 84^3H7H^I^3-D7 /n*# fpffiM^ 101929 
f ; 1 9 8 9^8^16 HfflU, 19 9 1^3^7 B tBKffc 9 1 0 2 
7 4 5f ; 1 9 7 2 ^7^3B!lift 1 9 7 5 # 1 0 J! 1 4 B &H©*i#ttW 
3 9 1 2 7 1 If ; 1976^ 

6^11 eai, 1977^11^22 0 ^m<D^m^m>m^ 4 059693 

f; 1 9 8 3^4^1 3 0fcBJP. 19 8 4^1 1^6 B &H ^fcBWH 1 aiMS 4 
4 8 1 1 3 9f ; 1988^10^240 ftJR 1 9 8 9^12^19 0£r|i§<O 
*S#fFtBJim 7 3 5 8 0 7 3f ; 1 9 8 8^10^ 2 4 0 Hil, 1 9 8 9 ^3 

n 7 B^m^m^wmmm? 2 6 1 6 2 7f c t*i<b*>#tH*##i l-c^hj 
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^ I Mk&QHt. ?**=.y V^-f?- (#CNK1, NK2^lU f NK3) <D 

n%LM#<) ; mmrnm (m^tr ; * h ; sit 

is-r&^m) ; ist (g 1) mm^G immm {mumm^xm^ ?u-y 

i-fu-^yy (fibrosing) S^7-r>fel mL^k^MWUmm- 
X-om.) ; Jflitfi£?l^ J: ot?l Sfei ?tL2»«|$«^iflL«M^M (faJx-tfT 

^X(±ittHflliS-r^?S*X^SW^# (nociception) ^^tt^> 0 ftot, 
£*i£?><k^!$lfi, ^ + ->l/-b^-, ttNKl, NK2S^NK3<?)I 



(115) <&m¥-8 - 5 1 1 5 2 2 

m, $ma, icv, mwxx7\s-ximmpi%c5--fz>z t^-e^&o *wm 
^^^^i^mmmm^it, mumm. hn-fsj, *ttx«t 

xi* v > h 'J * a o «t $ * ^fste^msij ; wtt-fks. c^jw^w (fli*. h * * 
aaitiwssr'iaiffl lt*> «u> 0 *n#i*04, 256, lost, 14 

, 1 6 6, 4 5 2^0*14, 2 6 5, 8 7 4 ^CietOgft* a - -f -f > ^ t 
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* 5/ Kfc8tJte» (^J;Ltftf U^v-^W^xT V- h) , X«t 

L<(i^^rfi) Xttttf* (fJx.if«iA7 7r/) ^cl^^ttMnit 
*«sLT 7M£««ifc * PR-*- * <*> J6 L 4HM4»jM S. o'Hifi&j -e fi , rate)* 
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Mfctt. *BHS&fSa*»**«tX*i»«aK 

4 * * n sare^ »t t * & m -r ^ also ^ mm mm&m * l x 
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mmteftt t < itmo. o 1 -&2 5 mg/k g/et* 19 > itjfs t 

<fi&0. 0 5-^)1 0mg/kg/e-e^^ o ^^fflili^O. 001-2 
5mg/k g/B> #tiO. 0 0 5 ~10mg/kg/B, XliiO. 0 0 5 -5 
mg/k g/B-C& f9#&o i<^)$EHf*IT^tnf^ ffl*(iO. 

005-0. 0 5 mg/kg/B o T & > 0. 05-0. 5mg/kg/B 
t^ot^ 0. 5-5. Omg/kg/B^ctU^o-fk^liBtl- 

4 ®<7)ft®-c% ffiKiiHti taxi* 2 las-^-ra £ t^ s -e§*o 

g 3r * £• >jgffif£ffl T '7 -b-Y 

A. CO STOH:?^-!^ 

^n-;>^Ub h-a-n^> - 1 (NK1R) * C O S T 

-B*tt 7>lfV'J>»ttIfi? (BLUESCRIPT S 

K + <DX ? V*J- K 1 9 7 3- 2 9 6 4) £ S a c H«MfcfcJf A LT, ^>NK 
1 Rffl c D NA £ p C DM 8 (INVITROGEN) S*«M^^^-pC 
DM9rtl^D-->^L^o IBI GENEZAPPER (I B I, New 

Haven, CT) 800// l«h7>^7x^^3 >l&ffifflL ( 1 

3 5mM Na C 1 > 1. 2mM C a 

CI2, 1. 2mM MgC h, 2. 4 mM KiHPO«, 0. 6 mM KH, 
PO«> lOmM^J^-^, 1 OmM HEPES pH7. 4) 4>> 260 
VRU 1 9 5 0 // FT(DXV^ WtfV-'yayKXy), 20^g<^'7'9^5KD 
NA£ 1 O'^fi^C O S*fflfl&l*m h5>^7x^ h Lfc 0 *fflfl&£s 1 0 %?->J6 
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Jfijfuri^ ZmMf'fr? 1 0 OU/ml^-y^-^H^/F^^y'/S 

^9 0 %DMEM±gi& (GIBCO, Grand Is land, NY) ^ 5 
%C0», 3 7tt3 SH-Y h Lfc?£> 8^7? -fe-f Lfc e 

B. CHOtg)^% 

cDNA^^^-pRcCMV (INVITROGEN) |*] n - ^. > 
^t^o IBI GENEZAPPER (IBI) 0. 6 2 5mg/ 

m l <75-^>ffl^-D N A£ii*fL*: 8 0 0 ^ l©h5^7x^*/s Vlftt 
^ 3 OOVXO , 9 5 0 /iF"COiV'^ hn#V--5/s VKi D, 20^g©7'7 
7,5 KDNA&C HOfflfla+fc H>^7x^ h Lfz 0 nn 

~-*^Bfi«-C^* * f, h?^7*^hUift*, 5%CO:4 J , 3 7t) 
CT, CHOJgi ( 1 0 %^ ^fl&JBJfofl*, 1 0 0 U/m 1 ^-VJ h V-T" 

2mMW5>', 1/5 0 0 >-f (ATC 

C) , 9 0 % I MDM^i (JRH BIOSCIENCES, Lenexa, 
KS) , 0. 7mg/ml G418 (GIBCO) ) t^V + a^- 

^ffflLT, tfNK21/-fc7?-S:%IU, 

C. COSZttCH0^1>>>fc7ybY7 , Dh3^ 

CO S*EBJ3&XliC H OUfefHaLfct h N K 1 R Oil§#7 ? -b-ni. 125 I 
-»RP ( l!S I-SP, DU PONT, Boston, MAS) *, ##tt 
IllP fc*l^*ift#14«lfcy KXfifc hNK 1 Rt^t£fc*#©tt 
M<DV#y Kfc UfiffltSitCioXo COSXIiCHO^iil^t^ 
£g|£B&ft% (SPECIALTY MEDIA, Lava 11 ette.NJ 
) -CtfMiU &«4§«<a*&-£«Mlnfc (5 0 mM h 'J 7 pH7. 



5> 5mM MnCli, 1 5 0 mM NaCL 0. 04mg/mlA->f7 
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0. 0 0 4 mg/min^yf->, 0. 0 2mg/ml BSA, 0. 
0 lmM*^*75 JwSJKJg«$*4 t, 2 0 0 M 1 <OfflM^-$rt s #J 1 

0, 0 0 0 c pmW#l 1!5 I - SP^4C^ (tttl±IJ5 0, 0 0 0 - 
2 0 0, 0 0 0) o yfe>f -Cfi> 115-0. 2 5 n M<9 12 5 I - S P 

2 0 /. 1 5.0 s ^If3ctl^PX{i'ft&<7>e^<7)^ / fk^ 5 ^ 1 *DM SO 

r/^fa^-hU, 0. 1 %jK»J x*-H"f 5 >TiS?)L^GF/C 7 * 
(BRANDEL, Gai thersburg, MD) J: »K tt-frfttt 
ieSr*ift^iSMttefc*l!iLfco 7^^-^3mlWftilW ( 5 0 mM h 'J 
7 p H 7 . 5 > 5 mM M n C 1 2, 1 5 0 mM N a C 1 ) "C3 J£8fcip-U 7 * 

#*> K£ LTti 125 I -NKA*«ffl L£„ 

NK 1 R£3&m-r& CHOWt 

NK 1 RHct^*X^';^--tfC<7>tt^k^ilijabT ; fccl:i/> 0 C H0» 2 5 
0, 0 0 0i«J&/7iJK'l 2 7x;l'7 , l/- K:»tn o CHOWTM 
B fHM h Lfcflkfc, -HfcW >*o.^- h Lt«i: 0 . 0 2 5 // C i 

/rnl^H-U^y^ b-Jv£tt&fr 0 'J "Tift i£ Lt, mm 

L i C I Sr9*^M«liPLT**«JK*0. ImMCti 
o K^k-&»*tt9rKfcJ: ^omwt^o 3 7tTl 5 5HIK > * a. ^- -> a y *M 

KvS'fb-rSo 3 7lDT3 0M'f>*a^-M^i:, WH*U 0. 1 

N HC 1 ^flp-T&o §7xJ^4ttlMU CHC 1 

)V ( 1 : 1 ) -CMlti-r&o Jfcttffl* 1 m 1 <£>D 0 w e x AG lX8-f*^ 

**5At:afflt4 0 *5A>i:0. INm ^TO. 0 2 5 

7A-o. iN^«tJ 0 ^y^h-;v€y*77i-F$r0. 2M^8 

ffflLt, NK 2 Hry^-T'c7)Jgi5L#ffl^ML^o 11 U NKA*Wi»7rf 
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NK — 1 U-k~7? — (DWs'a 0 . 01nM~l. 0 M McO«MfflT% N K - 2 
Hry^-^O. 0 1nM~5//M(7)«J|$lit, N K - 3 V -fe 7*^ - <DWs 
-6*1. OnM~10//M^i$ffifflt\ WT<7)|li£^!l^M^-r^5^ I <Dik&%Q~h % 

^Mk-r^^ticj: ^m^^s (n^i) 0 <&m%T*fmtiimtnte. Jem- 

tZ^ZHtiXfe, fln]x_tfO ng,H. H. Journal of Medi 
cinal Chemistry, 1983, 2 6, 981-98 6$.^ a r 
gund, R. ^, USSN 08/147, 2 2 6f (1 9 9 3^1 1 3 B 
) , EP93309867. 5 -f-KfE^^&fcffl v^T^jt $ *l* 0 frSB^Stfi 

t£oT^ Tifail (RiJiH-C**) WiTJl'ft K if BUM" 

IK* L< li ;i/|MI&*ffiv>T) MycLxm^BLT 5 y^-tz m&i 

Jii^^J, #3PJ!<D gift left L-tiI, ft$flSl47^7l: K*>«j&J*H a l 
e, J. J. ; F i nk e, P. E. ;MacCoss,M. Bioorgan 
ic & Medicinal Chemistry Letters 199 
3, 3, 3 1 9 - 3 2 2 K|B«$*L"C^4o 

*$&W<vtt&<7>^mMffi'?lt, Tifflli (RiJiH-c**) ^7;K;^7-f 
KXii7;^J^;v*T-- hx^rJVC7;^MtL (9f5?^ J: *>ttii*«S*DL 
T«*Xli^A'*>;Ki!I*»*4'JBlt) , 3fS(7)M^^#4 (BAD o 
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f-^A7A»5i9AT7^3-^|:l3CU, 4iSft©7JV3-/l't, March 
J. "Advanced Organic Chemistry" $3 Jjft, J 

ohn Wiley & Sons, New York, 3 8 2 - 3 8 4^- v 
( 1 9 8 5 ) tlB*0^tt*ffl^TTn/*^9-f V^m&-rz>fr, XliMa r 
ch J. ±»4 4 4^-yKE*©*ft*i8v»T7M^***- hiXf 

*S&W<0tt**>**SM*TNi, 1 (Ri»iH-C**) *7VMbLt»3R7 

LT I (Ril±H-e*4) .SrT^Mfci-ii i^tHo tfiEtl^T^ Ki#* 

K79^>> Mi t -■/h*V*A/#^7? (Hife^2) 
o l7ctt7 5yft©ti:, h U 7JP*nftIXtt4 f ioJ: d ^5^T*ILt t 
-y h^->*;nK~;V'fiiS3£Srl^*L, #£>ft*:7^ v*7->MfcL"CBra<Dfl: 
^=£r#S (^iife#!)3) o &&VM*> ^ew^vyH + fJM-^'P 
W^tiJ:^, 7fWf:^lS«LT'l>J:^o ^ot, ($)ft*l 4 T 
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) o 

El at 1 



RCHO, [H] 




^^^^^HJfei^-C^, 7'JJVi2 (Ha 1 e^<OjtlR^fB«. TttrfB# 
BR) SrN-^-f-^^ f^->75 K3fcSa*U *l£ 7JW* ;wXfi7 y - 

*mz>z.btf-?hz> (Hit 2) o th>Hr/i:I{IU ^t^tL^« 
(fllx.tfv'Ty *^7K^-fb^ f'J^^U< Ji*^*^^ h 'J f A£fflv>T 
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iS^0Ufi*Lfc7i-;Hi Kyy'/^ffiM^i Lt, Hit 3 H J: 
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3£ 2 




CI 




CI 



ED AC 
HOBT-H 2 0 
OH HN(Me)(OMe)«HCI 




CI 




f 

Me 



OMe 



CI 

3 



RLi, -78°C o r 
RMgBr, rt 




CI 




CI 4 
R 



R 6 NH 3 CI 
NaBH 3 CN 




1) Os0 4 
NMO 



^ BOC h W 'BuOH/Hj-O 



2:1:1 



2) NalO A 
THF:H 2 0 
3:1 



(BOC) z O 




CF 3 C0 2 H 



TiVHCI 



T-v-^,CH 2 Cl2 NaBH 3 CN 

MeOH 



CI 




CI 



8 
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m a; 3 



<&m¥-8 - 5 1 1 5 2 2 




v 




OBn 



R 2 



*fcfn (2, 3-ykKn^> > /f^7x>-3, 4' - Ws) tf## 
<7>Sii£l23;4 IC^-To N-B o ct§IU;4 -f^t'J K>*^ * 

##TT'WSt, i^nxea (2, 3-7U*n^>yfi7xy-3 
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115 2 2 



m a 4 




05*; 5 H^t" J: o kf n (2, 3 -/k Kn^> 77 5 >- 3 , 4' -t^ 



028) 



1&m¥-8 - 5 1 1 5 2 2 



a; 5 




R 



029) 



- 5 115 2 2 



la 5$ 6 
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7 
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R 



1) (COCI) 2 



I V 2) CH 2 N 2 



'O 3) AgN0 3 , H z O 



1)(COCI) 2 



2) HN(Me)OMe 




1)Os0 4 , H?O t tBuOH 

N-Ie- ^ll* 'J >-K- K 



2) NalO* H 2 0, THF 




BrMg 



THF 




lists K?a«^is»cfi£oT, ry*x—7, h^t7J^-;^gjin^t 

>-3, 4' -tT^ *^'J ^v>t7 5 KH#tt&* 
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m a; 8 



*#a¥8 - 5 1 1 5 2 2 



o o 




FV R' 



s&>f * yv-KK^xm^v ^^-r^w^^oT, iira<?)7>^ =r- 
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El ^ 9 




Bit 1 0 Ki^-r <fc 9 K> * n 2, 3, 4-tb?H Kn 

+ y'J>-4, 4" - fcf^'J ->'>) #.0** e n ( 1 -*^fv- 1 , 2, 3, 4- 
fh7tKn^v^y'J>-4, 4' -kT^'J v>) *»Jft-r* i fc?6«-CS * 0 
(2 -*4rV>f 3 , 4-k°^'Jv>) (Claremo 

n, D. A. 3-P'y/s°#I^m@^gaH0 4 3 1 9 4 3^ Evans 
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, B. E. I*, *B#8HE5, 0 9 1, 3 8 7f , Davis, L. . 
IfrfM, 420, 4 8 5f {^-ffl^mt LX*WMmizMfrAti2>) , 
P a r h a m^> Journal of Organic Chemistry 
, 4J_, 2 6 2 8 ( 1 9 7 6) KIB«) ^Mftt LT, K h 'J 7/1/ 

^-og^Se) t« L 1 1 1 ^ U v > Oil L, ^"C h "J 07-b h 

m a i o 
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B a 1 1 




C137) 



<&3k¥-8 - 5 1 1 5 2 2 




I 



(b) s sT J *V7kmit1- h 'J * ^XfiTlcfOlO^v 

^ig^^^+c^^Ac^^^^^R-C H (0) R-CH 2 fi&K5e 

(c) h 'J t)v*)vt ^ y<?)£ i tzMtyfti&^ftftTx-, lib ^i^>-coJ: r> 



3- (S) - (3, 4-/^nn7x^) -4- (N — ( t - •>* 




H 



A 



i 
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lOg ( 4 1 mm o 1 ) V> 3 - (S) - (3, 4-^Dn7x-^) - 4 - 
^^-^T^ 7 - 1 1 OOmL^CHiC 1 2 vSffiSr^ffC^ 

5. 8mL (4 1 mm 0 1 ) <*> h 'Jif^75 > (EtiN) #.0*9 g (4 1 m 
mo 1) Oy - t - 7"f ^y*-*'^- FtllLto 5 L 
> l^HffSlfe, Kftfi-frtofcCHiC la"C#JRU 1. 2N H 

C 1 , 

SfrfPNa HCOjS^^ ^tffilU:c iO*»*N a* S 04-CftjfcU ft 

14. 5 8g«W#^ti^ 0 
l H NMR (CDC 1 3, 7 3 KStiSStfrft-C**), 7 4 ytfife&KKititztb 
p pmli^t) J 1. 36 (s, 9H), 2. 33 (m, 2 H) . 2. 60 
&2. 70 (2s, 3H), 2. 8-3. 6 (m, 3H), 4. 94 (m, 2H 
) , 5 . 5 9 (m, 1 H) , 6 . 9 - 7 . 4 (m, 3 H) © 

8 0mLO7-bh>, 40mL«Ot -^y-W4 OmL^C 
jSjBLfco £0*fftfc, 1 mLOE9»fl:*;*3 ? A (4%7MSifc) ^^5. 15 
g (4 4mmol) <D 4 - ^ T-JV^JV* 'J y N * V K*»in Lfc<, 2 6B#M 
S#Lfcti:, &5 g ©N a* S OiTRjE6*»Jh3*, f^iW2 5%f'C 
**&Lfco 38HiW**fc 1 : 1 «>x--f * (E t ,0) /ftlifA- (E t OA 
c) fcOMfc^ES**:. i^«L> *1ft»*E t:0-Et 0 A c "Cfftffi t 
„ ##«S*J!l^ ^9>f ^-CffiifrU N a 2 S O^MtSLTflftaKLfco 

1 2 0mL©f h7kKn77> (THF) $.0*4 OmLW^Oyi-^i 
jfcfc 9. 4 2 g (4 4 mm o 1 ) Oila^itm^ h 'J fAffelL^:, 2^H«£ 
#L^tC, EJ6**EtiO-EtOAcf*«lU Hn'SMf^ 4 b 
fco ^r««*Jli*L (Na: S 00 , HtiSfcSMiLfco 3 0 96E t 0 

Ac/^*t>S:fflV>4p r e pLCfi»t4t, 11. 74 g (3 HE 
sp : 8 3%) Ogja<k#«J* J *l¥^«ji: LT*§t>*lfco 

l H NMR (CDC 1 j , 7 3 K0*S^14'»T'* >K 5^ ^mtiofcfc* 
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p p ml£H£^1-) $ 1 . 38 (s, 9 H) , 2 . 6 9 & 2 . 7 5 (2s, 3H 
), 2. 6-3. 65 (m, 5 H) , 6. 95-7. 4 (m, 3 H) , 9. 67 
(s, 1 H) o 

g|flEff!)2 

1' - (3 - (S) - (3, 4->^PD7x-^) - 4- (N- (t-yf^r 
vfl n^-^) (^fJV7^7) ) Tjf^w) - 1 9 y T.frfr — fr- 7, \d n ( 
^F'J>-3, 4 ' -^'J-7>) 

0. 76g (2. 2mmol) 3 - (S) - (3, 4 - v ^ n n 7 
-4- (N — ( t -7 Y**y1i 

*?-)\<T^;) 79 (^mMl) <7) 4mL<D* 9 J - ^mm^, 0 

. 6 0 8 g (2 mm o l ) <D \ - * 9 > * - JW- * fe? n > K <J V - 3 , 

4' -e^«;->'>) Mm&Rvo. 6 g«»*4 A*i'**9-->-y*ijpx.fc 

o 1 5 5N£> 0. 554g (8. 8mmol)(7)NaCNBH3C7)8mL^)TH 
Fi«*i«TLfc. **eKO#;M&£a**)iHS*ifco 2B»M«JCTL CK <fc *J 
RJES^^T* *L (if, * -fe v >f h v K"CM L , Rflfc 75X3t^-> K 

£y *y -;PTjSv^i 0 m%L*fo5m 1 K«3iU B^^SfcfON aHC0 5 t 
E t * O-E t OA c fc<DMtc#E3*fc 0 7*7 Ti5fe# U N 

a* S 0 tfc. «7ft*«jteL, E t 0 A c h >j xfjvr 5 > 

$•4 9 : 4 9:2-7 4:2 4: 2<04)iB-Cffl^477 y->J.#9A£>:7nvh 
^77^- T?»«*«rffl*-r* i:, 0. 94g (72%) <*>|»ft'6'1fe* f te*fr* 

'H NMR (CDC 1 3 , ^0*5^14-*^*^ 9 >f * o * 

p pmll^t) H. 37 (s, 9H), 1. 6-3. 6 (m, 1 5 H) , 
2. 61&2. 72 (2s, 3H), 2. 86 ( s , 3H), 3. 

74 (s, 2H), 6. 95-7. 4 (m. 7 H) o 

1' - (3 - ( (S) - (3, 4->^PP7x^) ) - 4- (N- (3, 5 
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Ab'n (^>K'J>-3, 4' 

XfSA : 1' - (3 - ( (S) - (3, 4->'^nn7x-iV) ) - 4- (j 

-3, 4' -^'Jy>) 
)^f'j7^niS (TFA, 4mL) 0 . 2 m L OT- V - JW* 0 . 9 
4 g ( 1 . 5 7 mm ol) <7> 1 ' - (3 - (S) - (3, 4->^nD7i^^ 
) - 4- (N- (t -~7 h*z/% Jl'tf-Jl') (^^75^) ) ^f-^) -1- 
;* ? tfn (-fvK'Jv-3, 4' -\£*y*S>) Ki&iiDU ± 

O*H06#LfclftK, *^«|fiLfc 0 a«**0. 5N NaOHtCH,C h 
fcOMKfl'E?*, SfrSiLfco *«lty?>f >"CffiiP-U Na»SO«fM 
L> lilt, 0. 

l H NMR (CDC I i, T3. Vm&m / &fc-C&*)> 9^ ^i*Jti:4ofcfcft 
p p mfEH^^-T) i 1. 7-2. 7 (m, 10 H), 2. 64 (s, 3 H) , 
2. 88 (s, 3H) , 2. 9-3. 4 (m, 5 H) , 3. 70 (s, 2 H) , 
6. 8 - 7 . 4 (m. 7 H) o 

IflB : 1' - (3 - ( (S) - (3, 4-y^nD7x-^) ) - 4- (N 
- (3, 5 - ~J^^)V^y W )V) T 3 y) ) ^fvjU) -l 

9 ST* — b:°o (-f>K9>-3, 4' -bf^'Jy>) 
li^DMF$r^A/:\ 0. 12g(0. 5 2 mm o 1 ) <D 3 , 
«if»©2mL«CH a C 8 5u 1 WM^ + t'J JPfj&IU, 

8- £ 0 ) 2 £<*>i§7fc£j*£**l&U IgAf# 

fcl' - (3- ( (S) - (3, 4 - V9 nn7i-;u) ) -4- (^f-^7 3 
y) - l -p« 9 y?s)\<7b=- ju-x fc'n (-f K'j > - 3 , 4' - 'J 

v>) 0. 2g (0. 4mmo 1) RlfEtiNO. 14mL (1mm 
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0 1) **tr 2mLC0CH 2 C I * tfe&Ltzo 1 B*M«, Rj£fi#»*CH2C 
li-CfcftU fi«NaHC0 5 , OLBLTf-fJ* >-?$£&Ltzo CH 2 C 1 

Na*co4"ciji*u, atau awfcLfco n®m*2%E ln/e t oac* 

ffl^&p r e pTLCtigfJt, 0. 2 3 8 g (J|3^9 3%) (DUMit&VS 

l E NMR (CDC 1 3 , K@4£*t4#-C**}, 5 >f > 7&«(Sj4: K * o *?> 

p pmtEH^^-r) 5 1. 6-2. 4 (m, 1 0 H) , 2. 27 (s, 6H), 
2. 6-3. 9 (m. 1 0 H) . 2. 86 (s, 3 H) , 6. 6-7. 5 (m, 

1 0 H) o 

1' - (3 - ( (S) - (3. 4-;?Dn7i^) ) -4- (N- 

-f;v) (^f^7?y) ) - 1 * >*;v*-;i/-;*. n (-f^FD 

>-3, 4' -bf^yyv) 

R**^* h;v (FAB) 6 0 2 ( 57 C 1 +"C 1 mum , 6 0 0 ( 3S C 1 + 

55 c i mum . 

l'-(3-((S)-(3, 4-y^nn7i^) ) 

-4- (N-3. 5 Y V 7/U*n>f->U^^V>f ;u) (p< ^-JVT ^ y ) ) 

- 1 9 y*)l<*=.)l>-X fcfn (-C > K'J > - 3 , 4' -k'^'Jy> 

) 

MV (FAB) 7 3 8 ( 37 C 1 + 55 C 1 WlUm , 7 3 6 ( J! C1 + 

35 c i mum o 

1' - (3- ( (S) - (3, 4-^DD7i-W ) -4- (N- (3-> 

w > \*v > - 3, 4' -e^ •;->*>) 

l H NMR (CDCU, F®^14#-C*19, v <i > t5M>S/£ K. & o rt: 

p pmtSB£^-r) <5 1 . 6-2. 4 (m, 1 0 H) , 2. 32 (s, 3 H) , 
2. 6-3. 9 (m, 10H) , 2. 86 (s, 3H), 6. 75-7. 5 (m 
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, 1 1 H) o 

hJV (FAB) 616 ( 37 C 1 + 35 C 1 mum , 6 14 ( JS C1 + 

35 c i mum o 

1' - (3- ( (S) - (3, 4-v^nn7i-;V) ) -4- (N- (3-? 
on^>y^^) (^f 7) ) - 1 - * ^ yx)V*~ t: n 

U > k u > - 3 , 4 • - <J 

X H NMR (CDC 1 3, Fla]iiS^Mfc-?&^K ? 4 ym^fcK* vtztztb 
p p mf&HS-^-T) <5 1 . 6-2. 4 (m, 1 0 H) , 2. 6-3. 9 (m, 1 
OH), 2. 86 (s, 3H), 6. 75-7. 5 (m, 11H) 0 
K**^ Ml/ (FAB) 635 ( 37 C 1 + 35 C 1 ISUfcflO , 6 3 3 ( 5S C1 + 

35 c i o 

1* - (3 - ( (S) - (3, 4-y?on7ia) ) - 4- (N- (3-h 

{4 y K>J y- 3 , 4' -tf^'Jv>) 
gfi*^* h/U (FAB) 6 6 9 ( 37 C 1 + 35 C 1 , 6 6 7 ( 35 C 1 + 

35 c 1 mum o 

1' - (3- ( (S) - (3, 4-/^D7x-)P) ) -4- (N- (3, 5 

xt'n (-r > k <j > - 3 , 4 ' - tr^« y v >) 

l H NMR (CDC li, K@feM'I4#-e*»9> 5 ^ > a s 4fg/£ * o rt: J& 
p pmtEffl^^-T) il. 6-2. 4 (m, 10H), 2. 6-3. 9 (m, 1 
OH), 2. 86 (s, 3H), 6. 75-7. 5 (m, 1 0 H) 0 

gft*^* MV (FAB) 6 7 1 ( 37 C 1 + 35 C 1 PUfcflO . 6 6 9 ("C1 + 

35 c 1 mum o 

1' - (3 - ( (S) - (3, 4-y?on7x^) ) - 4- (N- (3-h 
')7MD^fJl/7xiJV7-tfil') (^f^7<y) ) ~?<f-)l>) - 1 - * 9 > 
7,)V*=.)V-x \Lu (-f>KU>-3, 4' -tf^ V-Jy) 



(143) &m¥-8 -51 15 2 2 

(FAB) 684 ( 37 C I + 35 C 1 fBltiLft) , 6 8 2 ( 5S C1 + 

35 c i watm o 

1' - (3- ( (S) - (3, 4-y^DD7i-;H ) -4- (N- (3->f 

^jwtr.^-^t'n (>f y K>J >- 3 , 4' -tT^'Jv>) 
1' - (3 - ( (S) - (3, 4-y^nn7xr.;v) ) - 4- (N-^^-tf> 
j*;i/*.=.;i/) (.*f-;u73 y) ) -ff-fr) -l-^^W-*-xfn (>f 
> K y > - 3 , 4 ' - fcf^ U v y) 

3 H NMR (CDC 1 3 , 7^ F®fcm£fo~e& 1 Q , 9>f Kfcofcfc «> 

p p mf£B£^-r) Jl. 65 (m, 3H), 1. 8-2. 3 (m, 7 H) , 2 
. 62 (s, 3 H) , 2. 7-3. 05 (m, 4 H) , 2. 86 

(s , 3 H) , 3. 3 (m, 2 H) , 3. 74 ( s , 2 H) , 7. 0-7. 7 ( 
m, 1 2 H) o 

g**^ h/U (FAB) 637 ( 37 C 1 + 35 C 1 IPUfcflO , 6 3 5 ("C1 + 
55 C 1 HJ##) o 

1' - (3- ( (S) - (3, 4-/^nn7x^) ) -4- (N- (3, 5 
-*k°n (>f V K'J 3, 4' -lf^yy>) 

Si^^^hA' (FAB) 638 ("C1+ !S C 1 , 6 3 6 ( 35 C 1 + 

35 C 1 EUfcflO o 

1* - (3- ( (S) - (3, 4-^D07i^) ) -4- (N- (3-7 
;V*n-5- (f'j7^n^f ji<) ^>WJV) (^^JWT^y) ) 7*f JV) 

- i * y*)\>*-)\>-?.\Z n (-f>K';>-3, 4' -tr^yy>) 

Si^^^ h JV (C I ) 688 ( 37 C1+ 3 'C1 . 6 8 6 ( 3 5 C 1 + 35 

c i moat) o 

1' - (3- ( (S) - (3, 4-^DD7xiJl/) ) -4- (N- (1-7 
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7 (^fjvr^y) ) y^- 



- 5 1 1 5 2 2 



)V) - l ? y^)V^=. \£u (>f y KU >- 3 , 4' -tVijy'y) 
X H NMR (CDC h, 75 KEKEJH4#T* *J , 9 -f V M * o ?t * 

p p mfSH^^i") d o 

g**^* MV (F AB) ( J7 CI+ !S C1M) , ( 35 C 1 +" C 1 m$Lfo 
) o 

1' - (3 - ( (S) - (3, 4-/^07^^) ) - 4- (N- (2-* 
nn7i-jw;v*- ;w) (^f-^7?y) ) 7^;v) - l 
-xt'n (-f y K'j > - 3 , 4' -vf^yy>) 

IlX^^hJV: 2 0 0, 2 0 2, 2 2 8, 2 3 0, 2 7 9, 3 0 8, 3 1 0, 
4 9 4, 4 9 6, 6 7 0, 6 7 2 (^7*^-)o 

1' - (3- ( (S) - (3, 4 -v^nn 7x-jV) ) -1- (N — (3-* 
nn7x-ww-;p) (^f ji/757) ) -4-7f-;w) 
^~)v-7,^u (>f>Ky>-3, 4' -e^ 

11^^^ MV : 2 0 0, 2 0 2, 2 2 8, 2 3 0, 2 7 9, 3 0 8, 3 1 0, 
4 9 4, 4 9 6, 6 7 0, 6 7 2 (^7X?-) 0 

1' - (3- ( (S) - (3, 4 -v^nn?^-^) ) -4- (N- (4-^ 
nn7i^.Ji/^;i/*-Ji/) (>f^757) ) - l 

-7, \£ n (^f > K 'J > - 3 , 4 ' - ^ 'J ->* 

It7^^h;v: 2 0 0, 228, 230, 279, 494, 496, 669 ( 

1' - (3- ( (S) - (3, 4-^nn7i^) ) -4- (N— (3, 5 
-y?D0 7xi;^H-Jl/) (^f-JP757) ) 7f-;W - 1 - ^ )U 

Si^^hil/; 2 2 8, 2 3 0, 2 7 9, 4 9 4, 4 9 6. 7 0 3. 7 0 5 ( 
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3, 4' -^'Jy-» 



9 9 g ( 4 8 9 mm o 1 ) <D 1 ' -^fJ^t'n W >K'J>-3, 4 ' - fcf 
^•Jy^) (Ong, H. H. ^, J. Med. Chem. , 1983, 26, 
9 8 1 - 9 8 6 K*£oTS£i£) L^CH:C hS^8 2mL (539mmo 
1) <DE t } Ni§ 4^0 ~ 5 "C^^iPL^ 

Rj£SJt£ 1 0 < C*ipfK;if4§L&^^ 7 7mL ( 5 3 9 mm o 1 ) <D^y~J)^ 

tz#> 1 9 m L (13 6 mm o 1 ) <OE t 3 NS^' 1 5 m L (10 5 mm o 1 ) <D 
^>yj^nn*W-h«lllU, 2^WJi#L^o -^T*Ii:i 9m 
L ( 1 3 6 mm o 1) (OEt.Ntl 5mL (105 mm o 1 ) <7)^yy)l>? n 

liU M^x-f;^ttNaHC03t(OWt:5-£$«o S£fr8tL 
. tSi^lDNaHCOjMV^^-eeu MgSO.tMl^o 
^5##fl 1 ~ 5 %M eOH/CH:C litfflv>4 2 k g<0~><; #r;K75? 
F^77-f --e*S©^£ffi§£-r& t > l l 7 g (7 l %) co l -^^->';v^-^-> 
% )Vtf=.)V- l' (-{ > K'J 3 , 4' -fc'^'Jv?>) **3Sfe 

8 0 OmLcoi, 2->^ODxni:MU SJg£ 1 0 13* 
MKlflf L^^*«b 50mL (463mmol)<7)l-^ n nj-^-jv? n n*;u^ 

m 2 5 0 mLKMmkmis, 7 0 OmLco^t ^y-^^^iPL7to Cl^^^l^ 

i. 5B#Mjt3!u jfx&±zmmLtz 0 Km%d*muK]%mL, ^iilt 

fco lifefetW^ML^HftSrC H 2 C 1 2 itzmmZ-Z, 2. 5N NaOH 
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TifcitU CHjC 1 i#»*K*Lfc. CH*C h, ;* NH40HC0 
^@e?r9 4:5: 1 -8 9 : 1 0 : Utl.2k g^i/'JA^O^n^ 

9 1. 3 g<^^*£*i#iSTOt LT^iLfc 
o p< * y 1 0 mL) St^LT, £<*>flM#»£ lLWEtOAc CiF» 

U HC 1 Lfc. get£v$i££ 1 0#M*£#Lfcf£K, IlLTfi 

xlfe*-*"*^ 9 1. 5g (73%) 0SJB'fk^»3& s »EJtfeia#fc LT#fe*Lfc 

o 

3- ( (S) - (3, 4-^nP7x-jv) ) - 4- 



( (3, 5 -/^ f^w^> y-f jv) pt_f2LZ-LZJ ~f9-r-)v 

K|B*«>#JK*fllV^ v- t -^fJVy*-^ - h £ 3. 5-~>'^ 

X H NMR (CDC 1 3, 7 5 KH(K*tt#f* U , 5 >f >5WflJ&fc* o fc#> 
ppmfEH^r^-r) i2. 27 (s, 6 H) , 2. 6-3. 9 (m, 8 H) , 6 
. 5 - 7 . 5 (m, 6 H) , 9 . 7 3 ( s . 1 H) « 

V - (3- ( (S) ~ (3, 4-y^QP7x^Jl/) ) -4- (N— (3, 5 

tf=.jl,-A\£u (^>K'J>-3, 4' -bV'Jy>) 

W2^Ii:tot, 3- ( (S) - (3, 4-y?n0 7i-JV) ) - 
4- ( (3, 5 -V* ?-)\"<y Jl/) ^f^7^) 791— )V (^ttW5) 
SO 1 1 -^>y>i*y*H'-^->;eD 4' -t^'Jy 

l H NMR (CDCh, 7 3 K®|E^t*#-C**K 9 W > o >fc >fc 4& 

p pmfEffl^^-T) H. 6-2. 35 (m, 1 0 H) , 2. 27 (s, 6H) 
, 2. 6-3. 9 (m, 1 OH) , 5. 23 & 5. 3 (2s, 2H),6. 
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6 - 7 . 6 (m, 1 5 H) o 

K**^* (FAB) 6 8 6 ("C1+ ,! C1 HttflO , 6 8 4 ( JS C 1 + 
,s C 1 Pits:-*) o 

1* - (3- ( (S) - (3,. 4->'j'nD7x^;U) ) -4- (N- (3, 5 

1 OmL^x^-jl/SCfO. 8mLc7)ftm (HOAc) 1 . 23g (1 
. 8mmol) (7)1* - (3 - ( (S) - (3, 4->'^nn7i-f) ) -4 
- ( (3, 5 - a J* f-;v^cyvM ;v (^f^757) ) 
i^f->*jv**-;i/-7eD v KU >- 3, 4' (*iS^)6) 
vtvStc, o. 1 5 go 1 0%P d/C*«SiDLfeo f§£>*ifcil<£&«:P a r r §£ 
0^W7k^L/:o U E t 0 H-Cffi&Lfco # 

5 N) N a 0 HSOV7-f >T?i5fe^ U N a * S -efcfi LTJ^tK Ltz 
o »»**46-r*fc, 1. 03 g (5e») omMit&ystfM&itek LXfthtitz 

*H NMR (CDC Is, T3 K0*s*tt#-C*»K 9 >f > *««J!£ t * o ft 
p pm^i^t) il. 6-2. 45 (m, 1 0 H) , 2. 27 (s , 6H) 
, 2. 6-3. 9 (m, 1 OH) , 6. 5-7. 5 (m, 10H) . 
Sft*^* (FAB) 5 5 2 ( 37 C 1 + J5 C 1 H4fc#) , 5 5 0 ( J5 C 1 + 
JS C 1 mVLfc) o 

r - (3 - ( (S) - (3, 4-/7QD7x-)V) ) -4- (N — (3, 5 
-y^f j^>vM;i/) (p<f-JUT^y) ) -7^-ju) - 1 bf P ( 

>f>K'J>-3, 4' -b'^'Jy>) 

^<kT-tf-^ ( 1 6 u L) 3 OmL^t'U y/^tf4mL^C HjC h 
*<D 0. 1 g ( 0 . 1 8 mm ol) CI' - (3 - ( (S) - (3, 4 - v? a 



CX48) - 5 1 1 5 2 2 

V7^-)V) ) -4- (N — (3, 5 -V*?-)Vs<y V>f )V) {*?-)VT 



»»tfScinufc. 2«fimf#ufc«k»c, rjs«'M&*chiC utMU f&#n 

NaHCO>> >«L, JfcTkLfco i^^IlL^Sffe* 

, 5%Et.N/EtOAc £ytgt#J£: Ltffl^Sp rep T L C -Cffi»-J-* t 
, 9 0mg (8 4%) (D^.mAt&mtmhtltz* 

'H NMR (CDC 1 3, 7 3 KEHRSte-*"?**), 7 >f > ^Jfe & o £ *!> 
p p mfEffl^"?") 5 1. 55-2. 5 (m, 1 OH) , 2. 22 (s, 3H) 
, 2. 27 (s, 6H), 2. 6-3. 9 (m, 10H), 6. 6-7. 5 (m 
, 9 H) , 8. 17 (d, 1H, J = 12Hz) 0 

g**^* MV(FAB) 594 ("C1+' S C 1 |WH2#0 , 5 9 2 ( !) C 1 + 

JS C 1 rattflo o 

m f 2¥ Ji Tdtt^k 7 * ^ ^ * 4 7 M K ft it T , Jtt T^aitt* * » A L 

fee 

1' - (3- ( (S) - (3, 4-^nn7x^) ) -4- (N- (3, 5 
-y^^-ji/^^ */>f )V) (^f*75/) ) 7^-;w) - 1 -7u\Sjr — )U-x\s 
n (-f > K»; 

>-3, 4 ' -t'^'Jv'V) 

Si^^F^ (FAB) 6 0 8 ( J7 C 1 +"C 1 m&ffi , 6 0 6 ( !! C1 + 

,5 c i mam o 

1' - (3 - ( (S) - (3, 4-'^nD7xiJP) ) - 4- (N — (3, 5 
-y>f;M> vM ;u) (^f ;V75/) ) ?<f-)V) - l -*;U3 tf a ( 

^ > K U > - 3 , 4 ' -t^'Jyy) 

KftX^ Y)V (FAB) 5 8 0 ( J7 C 1 + ,5 C 1 RUt-*) , 5 7 8 ("C 1 + 

JS c i mam o 

1' - (3- ( (S) - (3, 4-v^OD7i-;W) ) -4- (N— (3, 5 
-yptf ;v^y>/^ jV) (^f JV757) ) 7f-;W) - 1 - t - "Tf-frll 
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)V- x tT a (-Y y k >; > - 3 , 4 ' - fc: ^ v > ) 

R**^* Ml' (FAB) 636 ( J7 Cl+ !i Cl mfoW) , 6 3 4 ( ,! C1 + 

35 C 1 IB]^#) o 

1* - (3 - ( (S) - (3, 4->^oo7x^) ) - 4- (N- (3, 5 
-y^f ji/^>W ji/) (^f JV75/) ) - 1 - >f 5 y *JI/# 

-Ji/-*fcTn (^>K'J>-3, 4' -t*^'J-7>) 
g**^ MP (FAB) 6 0 9 (M + H, 57 C 1 + 35 C 

i mum ,6 0 7 (m+h, !! ci+ Js ci m&m « 

1' - (3- ( (S) - (3, 4->^nD7x^) ) -4- (N- (3, 5 
- S J * ^-)V<y )V) (*-?-)VT ^ J) ) ^f-^) 
-*fc?n (-T>K';>-3, 4' -fc'^'J-y^) 

(FAB) 624 ( !7 CI+ >! C1 |W|M0 , 6 2 2 ( )! C1 + 

35 C 1 WttflO o 

1* - (3- ( (S) - (3, 4-^0 0 7x^1/) ) -4- (N— (3, 5 

-¥ 2 + )V) (^f;v7^ y) ) - l - x.9 y* ;w- 

X t: n (>f > K 'J > - 3 , 4 ' -^'JyV) 

SiX^^Ml' (FAB) 643 ( 37 C 1 + 35 C 1 ratfflO , 6 4 1 ("C 1 + 
35 C 1 o 

1* - (3- ( (S) - (3, 4-y^DD7x^) ) -4- ( N — (3, 5 
- S J * v-n^o y<i )V) (*?-)VT^J) ) - l - i - /nyr/^ji-* 

-ji'-^tin (-f>MJ>-3, 4' -b'^'J-;>) 

g**^ Ml/ (FAB) 657 ( 37 C1+ 35 C1 IWIffi-ft) , 6 5 5 ("C1 + 
35 C 1 o 

& : 

1* - (3- ( (S) - (3, 4-y^nD7iiJV) ) -4- (N- (3-7 
;v*n-5- ( > ? f-jv) ^>W;w) (>f;i'7^ y) ) zrf-fr) 
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HS*^* (FAB) (CI) 6 5 2 ( J7 C 1 + JS C 1 m&m , 6 5 0 ( 

,! ci+ 5S ci m&m o 

(^B) Sr^TK^-T: 
1' - (3- ( (S) - (3, 4 -Vtruuy ) -4- (N — (3, 5 

-y>f;^>^Ji/) (^fJV7?;) ) "f^-fr) - 1 -T-trf-^-X tTn ( 
>f > K y > - 3 . 4 * - t: ^ u v >) 
1 -T-bf-JW-^ tT n (>f > K»J J'- 3, 4' <;->*>) 

*l&+-C^LTSjK* 0 ~5ti:i^L45!i s f>> 3 3mL<OC H, C hX^ 
3. 2mL (23. 2ramo 1) (OEt 3 N4"C0 5. 35g (16. 6mmol 
) <D 1 ' -^VSJ/U^S/fc/l/Ji* — Jl/-*fcTo (-f>K';>-3. 4' -tf^'J 
>*>) Y§-$K*£lkT-tr^;u (1. 4mL, 19. 9mmo 1) ^ILto 1 0 

l»Sr3 0fl-M«#Ufc o «#»Tflk, T L C *«^«:SJSSr* L£ 0 »**CH 
2Cl 2 -e^|RLv Tic, 7*9 ^-Cjft&U N a 2 S 0 4 TUB* L 0 «?ft**JteL 
xmmitofcVlk L, £ OflMfrfc £ 4 OmLWEt 0Hi:|»L/: o M (3mL 
) SO*0. 8 g<7> i o %P d/C ZmUfem-muL, #<b*l*:2li^£P a r 
r**-C3ll*H**'fbL*:o j)ft*K*itaU E t OA c T'ilitL, 
tllLfco «S»f CHiC 1 * i;jci:«>|Iflfc#B53-£, *1ft»56«a^14^** 
i-ri<*>fi-fr»fc2N N a OHfca&imLfco »*fl«U 7jc'M*C H2 C 1 2 

^<7)S/ST^ffl-r^^H-t^^^JtOg®<b^2 . 9 3 g (7 7 
96) 5W§t>*lfco 

1' - (3 - ( (S) - (3, 4-y»nP7x^) ) - 4- (N — (3. 5 
-y'^f ;M'/VM JU) (^f-^7^7) ) Tjfvjjl) - l -T-fe^;i/-^fcfp ( 
>f^K'J>-3, 4' -fcf^'jy>) 

0. 284g (0. 75 mm o 1) <D 3 - ( (S) - (3, 4-^DD7x 
~;v) ) -4- (N — (3, 5 V-f ;u) ^W^) ) 7"* 
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ftWkW-Q - 5 1 1 5 2 2 



MM 5) CO 2 m L<7)M e 0 H?t^^> 0 . 1 6 6 g ( 0 . 7 2 mm o 1 ) <0 1 - 
7-fcf JV-X^n (--f > K'J > - 3 , 4' -^'JyV) 0. 5g«f*tt 
4A*U^a7->-^i:, 1 Oi (^10. lmL) «fi^: 0 
£ 1 . 5 ^mmWLtzm^, 0 . 189g (3tnmo I) ^NaCNBHjOS 
mLWTHFil^iiDL^o 2f*!££^^»yg$ *i£ 0 3 0^CTLC 

^•y K£M e O H-Cil^fio 3 m L Kftffi L> M^Wl^E tOActf 

fRL£ 0 EtOAc^$r7jc, r^^V-e^fcjf-L, N a 2 S 0 4 T*li7jc L ^ 0 
?:I1L, 5 0 96 E t 0 A c ^v>-C2 %E t >N-E t OA c , * 

93 : 5 : 2<OE t OAc-MeOH-E tjN^ffli/^77?->a*7A 
h^77^ --e^SiKl^aiLt, 0. 3 1 7 g (7 4%) *>£»ffrfr 

1' - (3 - ( (S) - (3, 4-y»Pn7a^) ) - 4- (3, 5-7^ 

— )V - 7, M p 

(>f ^ K'J >- 3, 4' - fcf^'J V—fr A) g-vF 
5$ffi<*>M eOH^OS 3mg (0. 084 mm ol)tf>l'-(3-((S) 

- (3, 4-7?nn7i-Jl') ) - 4- (3, 5 - v^f JM^v'-f ^ 
;v7?y) ) -i-^^>^jv*-ji/-7,fu (^f > K 'J > - 3 , 4' 

-t'^'Jy'y) lmL<Dx-fJVe^L, 0. 5 m L CD 3 

#it»U ±m*m£Ltzo @{**x.-T)i''?VcmL, Elfr-tZt, 5 lmg ( 
7 8%) toUMt&VjW&htltio 

$kMW 1 0 

1' - (3- (S) - (3, 4 -y^nP7x^) -4- (N~ (RXtAS) 



(152) #^P8 - 5 1 1 5 2 2 

^;v-^en (W>K'J>-3, 4' -fc^'Jy^) 

XfS 1 : N-;* Hr^-N-.*?-^- 2- (S) - (3, 4->'^Pa7x- 
jp) - 4 -r y T ^ K 

3 0 6 m g ( 1 . 2 5 mm o 1 ) <0 (2 S) - (3 , n n7 *•=./!>) 

(Hale, J. J. ;Fi nke, P. E. ;MacCos 

s , M. B i 

oorganic & Medicinal Chemistry Lette 
rs 1993,3,319-322 (D^MX^fe) JSLV 2 0 2 m g ( 1 . 5 0 
mmo 1 ) Ol-t Kn + i/'O'/h i ;7 , /-^*ifllft©l 0 m L f- V 

>fi«frW* 0 tfc*&*PU 2 8 7 m g ( 1 . 5 0 mm o 1 ) O 1 - (3 -V 

4 5MI^ 3 6 6 mg (3. 7 5mmol)ON, 0— >'^f JVt Kn^->;1/ 
7 5>ISMy ! 5 2 2^ 1 (3. 7 5 mmo 1 ) <0 h 'JxfjPT? V<D\ 0 m 

L<7)^b^f-v->W^*-j--^-c»t^:o ^cv>-e, ioil^-®* 2 2 r-c 

4P*MtJI#U ^cv^-C 1 0 mLOTjc-CRJSff lh$-S\ 8 m L (D&tt* 
fRLfco »*#*U *14Jl*«Wfc*?-l'> (2xi OmL) "CtfttB L fc 0 

i omL^/y^f y-cmmL. h ^-ci&tru mm 

7 5 g(?)>"J*y^^77'r>a^n7f^77-f-t, 3 19mg (89%) 

*H NMR (400MHz, CDC h) <52. 40 

(^■f^ h (pentet) , l H) , 2 . 7 5 (^>x~7 K 1 H) , 3 . 13 ( 
s, 3H), 3. 5 2 (s , 3H), 3. 99-4. 01 (m, 1H), 4. 9 
6-5. 05 (m, 2H), 5. 63-5. 70 (m, 1H), 7. 15 (dd 
, 1 H) , 7. 3 5 (d, 1 H) , 7. 4 1 (d, 1 H) « 
JC**^* MP (FAB) : m/ z290 (M + H, !7 Cl+ JS C 1 PJIMfc, 5 
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0%) , 2 8 8 (M+H, J7 C 1 + 37 C 1 m&fo, 10 0%) o 

Jim 2 : 3- (S) - (3, 4-y^an7x-^) - 5 -^*-ty- 2 

y_ 

3 19mg (1. 1 lmmo 1) <^N-^h + ->-N-^f-^-2- (S) - 
(3, 4 - s Jtf nn^i-A-) -4-^>f >7^ K (ifSIgl) <^)1 OmL 
O^r h7t Fn77>M^-7 0tC^iPL> 1. OmL (1. 4 0mm 
o 1 ) <7M fJV'Jf^AtfelL, - 7 0 *C~- 4 0 t:Ttt#L^o 3 
&JS£ 5 m L^TfcT-pfSiLS-^ 1 OmL(?)SixfjUT'f|f?L?t:o i^^tL, 

(3X1 OmL) X-ffi&LtZo zk'tt® £ 1 0 m L ^fif )V-C»ai 
L£o -^^-€:^^M^1 OmLOffrfD 

Kbl^o i : 3 v/wmm^^/^^-y-yzmmmt Lxm^z a 4 g<oi/ 

'J*y^77'r>a^n7f^77^t\ 2 5 0 mg (9 3%) 

*H NMR (400MHz, CDC 1 3) 32. 07 (s, 3H), 2. 36 ( 
sOrv h, 1 H) , 2. 7 2 (s<V7--y b. 1 H) , 3. 6 4 ( t , 1 H) , 
4. 95-5. 01 (m, 2H), 5. 55-5. 65 (m, 1 H) , 7. 03 
(dd, 1H), 7. 30 (d, 1H), 7. 39 (d, 1H) Q 
®tt*^MV(FAB) I m/z 245 (M+H, J 'C1+"C1 |sJ£M£, 3 

0 %) , 2 4 3 (M+H, ,7 C1+"C1 m$Lfa, 5 0%), 1 5 5 ( 6 0 %) 
, 119 ( 1 0 0 %) o 

Xfg 3 : N-^f-^-3- (S) ~ (3, 4 -v » a p 7 ^~)l-) -5-^^r 
-t>-2- (RS) - 7 3 > 
102mg (0. 42mmol) <D 3 - (S) - (3, 4->^nD7i-^ 
) - 5 -^*-tt>- 2 > (MIS 

Iff 2) , 1 7 Omg (2. 5 2 mm 0 1 ) ;V 7 5 2 3 4 ^ 

1 (1. 6 8mmo 1) (?) h'Jxf jl/7r/W4. 0 m L <T> * * J - frU&fy)* 
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> 1 6mg (0. 2 5mmo 1 ) <T>*yT J frVfcMftf- h U ^A-C^LSU 2 2 
tl-C2 OttHflttfLfco f&fflM^K^ h y«>A*#* ( 1 . OmL) *«HHIU 

0 »fl*U (3 x 5 mL) tffiilLfco 1 0mL«x 
f^fJIIHL/:, 1 OmL^ifflMt h 'J 9 A*#«[-ctt# 
U h >; ? A-CflfcfcU «&U ^IlLf:, 1 0 : 1 v/v<7)i 

hfyyi-lzX*), R f <75i^H'l4# (*14#A) 64mgXO ! RfOM 

'H NMR (4 0 0MHz, CDCh) ; RttftA : H . 0 4 ( d , 3 H) 
, 2. 2 9 - 2. 3 5 (m, 4 H) , 2. 5 0 - 2. 6 8 (m, 3 H) , 4. 8 
6-4. 95 (m, 2H), 5. 48-5. 56 (m, 1H) , 7. 01 (dd 
, 1 H) , 7. 2 6 (d, 1H) , 7. 3 4 (d, 

1 H) ; Ht£#B ISO. 86 (d, 3 H) . 2. 32-2. 50 (m, 4H) 

, 2. 51-2. 53 (m, 1 H) , 2. 68-2. 73 (m, 2H), 4. 8 
8-4. 98 (m, 2H), 5. 54-5. 61 (m, 1 H) , 6. 97 (dd 
. 1 H) , 7. 2 2 (d, 1H), 7. 3 3 (d, 1 H) . 

(*tt#A) (FAB) : m/z 2 6 0 (M + H, i7 C 1 + 3S C 
1 m&fo, 70%) . 258 (M + H, 35 C 1 +" C 1 WltiLfc, 10 0%) « 
1^14 : N-^f-JW-N- t -7 h **yJ} )Vtf-)V- 3 - (S) - (3, 4- 
y^Dn7x^;v) - 5 -^^r-fc>- 2 - (RS) - 7 ^ > 
1. 1 g (4. lmmo 1) <*>N->*;v- (3- (S) - (3, 4-v^n 
D7*:=.jl0 -5-^*-tr>-2- (RXf±S) -75 > (flfSBIfl 3 <^14# 
B) CO 1 0 mL^^^-ft^l/ 0*CKi$£P L, 6 9 0 // 1 ( 5. 0 m 
mo 1 ) <0 h 'J xf 1 . 2 g ( 5 . 3 mm o 1 ) <?>->'- t -?+H> 

h-eML^o #iPJ&*l&*U RJfcW* 2 2 t)-C2 0HMH#L 
fco 1 0mL<*>;Jc-CRJS&£19JtS*, 2 5 mL^Sfrft;* fUVf 
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#3RLfco mfrML. Tk&mt&ittf-l'y (2Xl0mL) -?m&Ltzo 
•ttzGWBil 5mL<Z>7?'(>-cm&L, h 'J 7 A "CUB* U M 

L, ^ilLfco 1 : 3 v/v^tt*^*/^**^****!* L"Cfflv>& 
7 2 gCOv-'J ■ii>n\'<D-7 y y s s 3-5 h 7*7 7 ^ *3 * 1. 4g (9 5% 

l H NMR (4 0 0MHz, CDC h, 7 3 K@|SS1ft#'e* *K 9>fV?WB 
jfi»i*o*:fc*ieH f 1 . 24-5. 70 ( 2 2 H) , 6. 88-7. 

40 (3H), 1. 50 (s, 3H, N-CH>) o 

Sl^^n^V (FAB) : m/z 358 (M+H, !7 C1+' ! C1 Rite*. 3 
0 %) , 3 0 2 ( 1 0 0%) , 

31315 : N->f-^-N- t -yh^zsiJ H'tf-Jl'- 3 - (S) - (3, 4- 

y»pp7i^) - 4- (RS) -7^y-^>-^^-Jv- 
1. 4g(3. 9 mmo 1 ) «N->f*-N- t J fy*;v^;i'- 3 

- (S) - (3, 4->^D0 7x^) - 5 -^N^-fe>- 2 - (RS) -75 
> (mTieXfl 4) CO 2 0 m L O 2 I 1 : 1 v/v/v7t h>/t -7* 

^7-^//7fcO^?ff*% 3 0mg (0. 1 2 mm 0 1 ) (DMWLlk* X 5 >> A "CM 
lUo 5 5M£> 6 9 1 m g (5 . 9 0 mm 0 1 ) ©N-^fMH U >N- 
Kfc^iDU #&*Lfcfi-frtt$r 2 2 , C-e4B*Mii#L^o 4 9 lm 

%kmzmm?-uy (2x 1 omD ffflffit^o -fr*>*^*«JB**s*at«-f 

&1fe9&*J*-A><D2 4mL«3 : 1 v/vx h ?t KU7 5>/*ci«Sr, 
1. 1 g (5. lmmo 1 ) (DMBVmmj- h 'J fAfftlU 2 2tt2 0R 
KU*#Lfco RsBfi-frW* 2 OmLOxf-w-fJH: 1 0 m L <Di^b <nm Kfr 
^#8tLfc<> (2X1 5mL) "Cft^U t&TkmWL-t h'J-7 

A Tift* U Kt^«MlSL^o 4 : 1 v/ vCxfji/x-f/i//A#t> 

SriMEMfc LTfflvi 6 8 gO-> U *^77 7>'a^n7 f^77^-CJ: 
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D, Rf <Diifi/^te# (H4£#A) 3 7 2mgSO f Rf (TMft^H'&te (Hf&teB 
) 8 7 9 mg^t 

X H NMR (400MHz, CDC 1 j) ^1&#B : J 1. 19-1. 34 (m 
, 13H) , 2. 45 (s, 3H. N-CHO , 2. 68-2. 8 1 (m, 2 
H), 3. 28-3. 34 (m, 1 H) , 4. 20-4. 50 (m, 1 H) , 6 
. 98-7. 32 (m, 3 H) , 9. 6 0 ( s , 1 H, -CH0) o 
jut*'** (JMfr»B) (FAB) :m/z 3 6 0 (M + H, "C 1 + JS C 
1 ffl&fe, 20%). 242(100 96) o 

X*I6 I 1' - (3 - (S) - (3, 4-y^QQ7 3i^;W) -4- (N — ( 
RXttS) ~ ( t --?Y*Z/1> )\<tf~)i<) {*^-)VT^J) ) 
jlk) - l -p< ^ bin (>f>K';>-3, 4' -tf^ 

2 1 7mg (0. 6 Ommo 1 ) ON-^f-^-N- t - /h^^J^Jl' 
-3 - (S) - (3, 4-v^nn^i-^) - 4- (RS) -757^>^t 
- ;i> (ftrffilfl 5) SO ! 2 6 2 mg (0. 86mmo 1) <F> 1 - * 9 V 7, )V*=. 
;v-j*bfn (-T>K'J>-3, 4' -kf^'Jv^) 

M.W&<7) 1 3mLW *y-;u2g^£> 115mg(l. 83mmo 1) <Ov 
T/^^^bth'J^ATML, 2 2 t-C2 0P#HtljH$Lfco MMR^ 
M; 9 A Ygffc ( 1 . OmL) £«]U #f>tL^?LS'feii^*5cc^^*c7) 5 0 
%4-C»*SLfco n^^2 5mL^Sxf;Vt l 5 m L <7>tK £: c7)K 3 
^#3tLfc 0 (3X1 OmL) -C^t^o 7ktt/l£2 0 m L co 

h U ^A-ej^TKt, «»U I^IL/:, 5:95 v / v <7>^ 9J-fr/ 
&t^^-Uyt-mMMt LTfflv>& 4 2 g^>'J %Y)\«D7? v Z/ w Y V 
329mg (89%) <DUmit&® fob LTftfco 

*H NMR (4 0 0MHz, CDCh, T 5 KEUgSlftftT* *9 > ?'f>i { fi 
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/Sfcfto fztz ti>mm*7$i-t) SI. 20-2. 90 ( 3 1 H) , 3. 74 (s, 
3H, N-SOiCH>), 7. 05-7. 41 (m, 8H) C 
Si^^hJV (FAB) : m/z 6 12 (M+H, 37 C 1 + 35 C 1 m&fc, 7 
0%) , 6 10 (M+H, 37 C 1 + 3S C 1 mti&, 10 0%) o 

XgJ7 : 1' ~ (3 - (S) ~ (3, 4-y'^n7x-») - 4- (N — ( 
RXltS) - (*?-)VT3.y) ) ^yf-JU) - 1 9 

329g (0. 54mmol) Wl' - (3 - (S) - (3, 4-/^0 7 
- 4- (N- (RXI1S) - (t-7*h*->!!/W-JV) (^f^7 5 
y) ) ^>f-;v) - l ? y 7, )\<*=.)v-7> tfn (-f 4' - t: 

^'Jy'/) («fiaXS6) OmLOKJKI^fU'jSffi (Ot) fc, 1 

1 7 1 (1. 1 mm o 1 ) (DT-V 2 . OmL^F'J 7WnSIt 

IlL)to n®®* 1 0 mL<Ol&1k* f-Uy t 5. 0 m L<7)3lt£ <7>MK#BB3 * 
*:<, 2 N NaOH(3X5mL) Tj*i|L, fek®!c® + h V *A-CJfc 

tKL, atiSU *^aM6Lfc<> 5:95:o. 5 v/ v /v<r>* ? s - fr/i&1k 
*<f-vy /XMitT AfciMMflfc LTffl^* 4 2 g<7)->'j *^^77 

yyj.^D7l-^77-f-m *K 2 2 1 m g ( 8 0 96) OgJH^b^ Sr^BJfS 

'H NMR (4 0 0MHz, CDC h) SI. 05 ( d . 3H. J = 6. 2H 
z) , 1. 6 2 - 2. 8 5 (m. 1 7 H) , 2. 30 (s, 3H. N-CHO 
, 7 . 0 3 - 7. 3 7 (m, 7 H) o 

Mb (FAB) : m/z 5 1 2 (M+H, 37 C 1 + 35 C 1 H0te#, 7 
0%) , 5 10 (M+H, 37 C 1 + 37 C 1 m&fo, 1 0 0 96) o 
Xf§8 : 1' - (3 - (S) - (3, 4->'^nP7x-Jl/) - 4- (N — ( 
RXltS) - (3->f-MV7^fJl/) (y^-^r^y) ) ^.y^-)V 
) - \ -* ?y 7s)\'*~)V-7,\£u K>K'J>-3, 4' -fcf^l? 
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$iffim3<7)xm (b) tmc^mzm^, 3, s-^w/^hd? 

>f K*m- hH-fHn?^ KfcftilT, 1 ' - (3 - (S) - (3, 4 - v 
*nn7*~;v) -4- (RXfiS) - (^f JV7^) ^y^-ju) -l->* 
n^*iJl/-^k'n (<* > KU 3. 4' -k:^ <;->'>) 0HrSEIfl7) tf* 

'H NMR (4 0 0MHz, CDC h, T 3 K0*E#H4#-C* «9 , ^-OjWS 
j£tc*ofc^*l6H*^-?-) SI. 

42 (i, 3H, J = 6. 7 H z ) , 1. 60-2. 30 (16H), 2. 54 
(s, 3H, Ph-CHO , 2. 87 (s, 3 H, N-CHO , 3. 74 (s 
, 3 H, N-SOiCHO , 7. 05-7. 79 (m, 1 1 H) • 
S**^ (FAB) :m/z 6 3 0 (M+ H, J7 C 1 +"C 1 IHtttt, 7 
0%) , 6 2 8 (M+H, 37 C 1 + 37 C 1 10 0%) o 

jlffiWI 1 1 

1' - (3- (S) ~ (3, 4 =L v£ on 7x_;i/) -4- (N- (RXliS) 
- (3, (h'J7 ■>V^~ n^jf^V) sO*S4jl>) (^f-Ji/7?y) ) ^> 

- 1 -j< g >X ;w»-)l/-^ b°n (W>-KU>-3, 4' -bV'Jy>) 

jtejfciflj 3 <^xfi ( b ) tmc^m^m^, 3, 5->'^m>^ho7 

-<K£3, 5-fcf;*, (hV7;vto^fji/) ^/y^^n50'i:fti.T, l 
' - (3- (S) - (3, 4-v?nD7 £ ^) -4- (RXfiS) - 
;V75 7) ^svf-Ji') - 1 — > 9 >^/u* — fcf a (-f > K >; > - 3 , 4' 
-^'Jy>) (Titrf£i!J&#!) 1 , Iig 7 ) a^SBft-frlfefclMtLfco 

l H NMR (4 0 0MH z, CDC 1 ), T S KEH6J*te#-C* •? , 9>fV* l *B 
j££*ort:>fcai>f6BI£ijW n. 38-3. 00 (22H), 3. 74 (s, 
3H, N — S Oz C H ») , 6. 40-7. 41 (m, 1 OH) o 
Si^^hJV (FAB) :m/z 7 5 2 (M+ H, 57 C 1 +" C 1 4 
0 %) . 7 5 0 (M+H, 37 C 1 + 37 C 1 mtiLft, 6 0%), 2 4 1 ( 1 0 0 % 
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) o 

mmffl 1 2 

1' - (3- (S) - (3, 4-/»nn7x-») -4- (RXt:*S) - (3 
, 5 -v > W )U) {^f-)VT < y) ) - l ? JW* 

~)V-7.\in (>f>K»;>-3, 4' -^'Jy'y) 

*^WI3^X^S (B) 1' - (3- (S) - (3, 4-v 

^np-7i^-;l-) -4- (RXliS) - (^f^7?y) ^V^^) -\-*9 
y*)V*~)i<-X^v (-f > K'J y- 3. 4' -kV>jy>) (Mia*^J 1, 
1*17) ^f>a®^t)^^3tL7t:o 

'H NMR (400MHz, CDC Is, 7 5KlilfeW^^ 9>T>jM8 
fcKK'otitiSbmmZTF-r) SI. 37-2. 86 (28H), 3. 74 (s, 
3H, N- S 

OiCHO , 6 . 2 4-7. 41 (m, 1 0 H) o 

Jf**^ (FAB) : m/z 642 (M+H, !7 C1+ J5 C1 ffi&fo, 7 
0%) , 6 4 4 (M+H, J7 C 1+"C1 l^ft/ft, 10 0%) o 

glifefl) 1 3 

(1' - (3- (S) - (3, 4-/^07!^) -4- (RXliS) - ( 
3, 5 - v * ^)v^.y v'j )v) (^f-^r^y) ) ^y^-fr) -i-*?y7,)V 
»-;u-^,b°a (W>K'J>-3, 4* -k^'Jy^) 

*IfiJ3<7)I^i (B) t m^M*m^, 3, 5-y^f^>^Hn7 
-YK£3, 5 - ->'^ do^v^ JV^ Dy^ KlcftxT, 1' - (3- (S) - 

(3, 4-y^nn7x-^) -4- (RX(iS) - (p< f-Jl'T ^ ^ ) 
) - I- * ?y X)\<*-)V-7,\iu (r/F'J>-3, 4' -t^'Jyy) (m 

X H NMR (4 0 0 MHz, CDCh, T 5 KH^^'^T-* . 7^ ^'fll 
^H^o7^7ti6*EH^^i-) H. 38-2. 93 (22 H), 3. 73 (s, 
3H, N - S 0* CH») . 6. 53-7. 42 (m, 10H) o 
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H**^ (FAB) : m/z 6 8 4 (M+H, "C 1+ !S C 1 |WU£#, 7 
0%) , 6 8 6 (M+H, "C 1 + J7 C 1 m&fc, 10 0%) 0 

1 4 

1' - (3 - ( (S) - (3, 4 -y?PP7^~JV) ) - 4- (N — (3-^ 

fj^ea (>f>K';>-3, 4' 

2 2mL(7)MeCNSO t 5 OmL^Ttc+^O. 38g (1. 44mmol) <T> 
3 -yn*- 5 -p< fM>'y)l/7 , n7-f K (3, 5 - v> fJV/Dt ^?>Hf > 
tNB S ik%\\> L"C$£jiil) 7. 8mL (2 8. 8mm o 1) <DW£%M 

i&mMl- •? A (13 %mttc 1 ) 4r*iD Lfco tOfi-ft-W*iB ; &*ft»»-C 
1 4 WitiLfco SJSWSrHC 1 "C p H 3 MttlkU CH:C 1 2 T#btB Lfc 
o ^9>f >«L> N a» S 04-CJK*bJto U ^ 

*«SMFt4 6 3->X|«Itjlll,fc, 2 0 frUfl*!^ 

sfcss^ i - p r 0H**inLTaiiK**«*Lfco 

U C H 2 C 1 C H*C 1 ig^^7^>-ej5fcilL, HfcTkU 

«M6Lfc« 0. 5:30:69. 5^)H0Ac-Et0Ac-A^fyS:fflv^ 
p r e pTLC-e«fitt*»KLT, 0. 14g (45%) ©3-/o*-5- 

3MB : 1' - (3 - ( (S) - (3, 4-V»PH7x^^) ) - 4- (N 

) - l - * ? y 7,)V*-)V-7,\zu > K'J >- 3 . "4* -tf^'J 

^Jfc#!)3<7>IfI (B) o#JgHJ:*T->;WbSj£-C3-^'n-=e-5-^^^Sc 

11^^^ h (CI) 6 9 6 ("C1+ ! 'C1 EUfcflO , 6 9 4 ( 5, C1+ J! 

c i mmm o 
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gyfrgjj 1 5 

1' - (3- ( (S) - (3, 4 -v»OP7^-;V) -4- (N — (3, 5- 

(£> K 'J > - 3 , 4 ' - ^ 'J v 

6 5mg (0. 3 lmrno 1) ©*^V'W^">/'J'»«)3mL©C 
H2 C 1 ligfft*^ 82mg(0. 41mmol) <D1 -o.-f-;u- 3 - ( 3 
f^7 5 J 7*n ?K, 56mg (0. 41 mm o 1 ) <F> 1 - 

Knt^V/ h >J T V- JV&CM 2 m g (0. 4 lmmo 1) ©N-^f JV* 
'J >-CjB.ai Lfco 1 0 5M£> 1 2 3 m g ( 0 . 2 1 mm o 1 ) O 1 ' - (3 
- ( (S) - (3, 4-7?nn7x^) ) -4- (N — (3, 

^>v-ni/) (^f^r^y) ) y-f-zu) -*en (-f>K«j>-3, 4* -e 
^yyv) (^m^J7) *«inL, Ris»*-2B»n«#u*: 0 a-fr**cHiC 

l2-C#3RL, ZK> 7* 9 4" >Tffiit*U WU WSLTO. 18 4 g 
£#£ Q 1 0i<OHOAc^M*3mL^)EtOHi:i)SL> iO&ifc* 
P a r r ^ffl-C 1 6 BfrMTkSlUt: Lfco MM&m& U E t 0 A c -Cj5fc#L/c 0 it 
10%Na ! CO J , 75^f >«L, ftiK&Lfco 30%MeOH-EtO 
Ac £fflv>£p r e pTLCCjSg»«:i»t4i:, 8 Omg (5 9%) Oil 

Si7^^ h;V (CI) 651 ( 37 C 1 +" C 1 PlteflO . 6 4 9 ( JS Cl+ !! 
C 1 mVLfc) b 

jEttiED 1 6 

]J - (3- ( (S) - (3, 4-^nD7x^) ) -4- (N- (3, 5 

-->' ^ fvn^lZ -£i (^f-^r^y) ) ggju) - i -> ■f-jw-.x e°p (>f 

> K- ;V - 2 - g y - 3 , 4 ' -^'Jy>) 

ISA: 1, 1' -v^^-JU-^n (yf y K-)V- 2 3, 4' - t£ 
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-C#*|IL*a s ^ 0. lg (0. 6 8mmo 1 ) ON->f^- 2 -* 
*V->f y Y-)V<D 2 mLOT HF#«t, -HH-«#Lfc 0. 14g (3. 4 
mmo 1) <?)NaHcD2mL<7)THFlrW:^[lLfc 6 ^^^^#itL^m 

K&iPU 0. 68mLODMSO*iSi)Dt4t, 

SJB*flfJh?*, EtOAcfaWLfco E t O A c 7? >f > "CiSfe 

8-U N a 2 S O « "CI&tIc U atiiLfco IS^IiL> 8 9 : 1 0 : 1 <DE t O 
Ac-MeOH-EtjN*fflv>4pr e p TL CT'^^^fflltl. t> 2 5 

mg (15%) vmmik&mw htifco 
L 

2 5 m g (0 . 11 mm o 1 ) <D 1 , 1 ' - f-Jl/-* t: n (>f > K-;w- 
2-*>-3, 4' -k'^'JyV) (flfrfBX^lA) <D 1 mLOR*V^ nnx^ 

^Nifi^TT", 0. 023mL (0. 22 mm o 1 ) ^ 1 - * 
nnif-ji/^ n D/tJV^ — h (ACEC1) tMU;, lSt"3 0m fgifc 

* 5 ot©i&-c3 ofl-n*n*Lfc 0 Ejea-frmsraaK^iPt, 2 m l om e 0 

HSrjfo&PU 6 OtJ^SiPffcUfco 3 0 5Hfe, »**^«U, ^liU:. » 
@i^*i:EtOAci©Kf:^$^> IN N a 0 H t&iXl LTTfctfeffifc p 
H 9 HfHEtfe. i^L^ E t 0 A c §^75^ >"T^}f-L> MtK 

ISC : 1' - (3 - ( (S) - (3, 4-y^PQ7x^) ) -4 - (N 
- (3, 5 - S J * -f-jv^y jv) (>f;i/7^y) ) -l 
-^tf-^-^bfo (-f > K-;P- 2 3 , 4' -l^^'Jy'/) 

*tt«8^ftBOf«^o-C, 4 9mg (0. 1 3 mmo 1 ) <D 3 - ( ( 
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S) - (3, 4 -V9 xivyjL-)],) ) -4- (N- (3, b -V U-)V^yV 
J )V) ^f-^7?y) -ft^-fr (H^J5) 34mg«4l-^f^ 
-*fcTn > K-;w- 2 3 , 4' -^'Jv'V) (IfSB) fcStS? 

p r e pTLCtiUtSi, 3 2mgfl)|EM#ft* s ft?»*lfco 
M*'** h;v (CI) 5 8 0 ("Cl+ 3i Cl m&m , 5 7 8 ( 3S C 1 +" 

c i rafi#) o 

1 7 

1' - (3 - ( (S) - (3, 4-^PP7^fr) ) -4- (N- (3, 5 

V>f>K-^/-l-^>-3, 4* -^'Jy>) 

(CI) 6 2 2 ( 37 C 1+ 3! C1 RffiflO , 

6 2 0 ( JS Cl+ Ji Cl m$LW) o 

%mm 1 8 

1' - (3- ( (S) - (3, 4-y»nn7x^jl/) ) -4- (N- (3, 5 

h g k a * j_ x ) y - 4 , 4 ; -n'^Vvv) 

x?iA : i' -h'j7JHP7-bf^-^eD (i-f>yyv-3, 4' - 
g ^ 'j v y ) 

7;w^n@^m (1 5mL) XtfO. 6mL©7^V-^ 2g (6. 
6mmo 1) C0 1' - t - 7* h * V* ^sK-Jl'- X fcT n (l-^fy^V-3, 
4' -t^'Jv>) KisgJiDU #?>*L*:»«Sri!lc»+-Cll*H«#Ufc 0 RE&S 
#&&J*2iatfl&U JSS&fcC HiC 1 i 0. 5N N a 0 H 2: <f W K #BE 3 •£ 

ttW* 1 OmLOCHzC 1 :i:i)SL, 1. 92mL(13. 7mmol) OE 
t>N, 1 mL (7. lmmol) ©b'J 7 JU^nRsRa^&Stf 3-1BODMA ■ 
PI&iIlfciSJDLfco 4^Mil#Ltfi:, OT^^CH.C l*-e#«RU tK 
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aunt, mw.<vfkf&yd2. o g (^s) 3&«ia*fc lt#w^, 

'H NMR (CDC 1 ») 8 1. 65 (d, 2 H, J = 1 4 H z ) , 2. 05 ( 
m, 2H) , 2. 67 (A B q , 2 H) , 2. 89 (m. 1 H) , 3. 28 (m 
, 1 H) , 4. 11 (d, 1H, J = 14Hz) , 4. 67 (dt, 1 H, J = 
14X0*2 Hz) , 7. 5-7. 8 (m, 4 H) 0 

IDgB I 1' ~ h x ) 7^07-bf ^-^ b'n (2-j-jrV-l, 2, 3, 4 



-fh7tKD^y'jy-4, 4' -k'^'Jy>) 


' - h'j7 


WD7*fJi'-^t'n 2, 3, 4- 


r f 9 t K 


n^y^y 9>-4, 4' -k'^'Jv>) 




~5tl« ) L***^ 1. 2mL<7)M^6 


. 6mLO 



CHCht^l. 09g (16. 8mmol) OT» h 'J 
0. 46mLOlH 2 S 04 (3 6 N) fcjgSUPLfc. 1 0 4Mfcfc, Bfc* U 

EJ&fc«r3l*M«#Lfco !l#^7t> CHC 1 M&fc&Mfrhftm Lfco H 
N^^tfCHC 1 



tRU 2g (6. 7mmol) <7> 1 ' - h 'J 7;Vin7-bf JP-Xt'n (1 - 
>^V^-3, 4' -^'JyV) (IgA) «7mL^)CHC 
^BLfco IHjSO^ (1. 8mL) *Cl<^v#^^«t, R$tl$-3 0^W 
*M£3*fco i^ft^4 5 *C 4 5t>H;»U ^^tlSTl 6B#M 

WfU, SlKil^^^l^AL, »4W*L^o *14»**14NaOH 

•C+fnL> EtOAcf»fflL^ W/t:M^77^>tftf L> life* L 
^ ftlLto 50~80%EtOAc-CH2Ch nv h ^ 

57^ -C^ttT> 0. 34g (16%) CO 1 * - h 'J 7 a T fcf 
n (2-**V-l, 2, 3, 4-fh7kKn*y)V-4, 4' -t'^'Jy 
y) RtfO. 13g(01' - h 7Wn7-tf^-^ tf n + 
2, 3, 4-rh7t Kn^fv^y | J>-4, 4' -t:^'Jv>) tiiLfc, 
MfcJi, tBf&*m<*M V7J > 0 . 7 2g (3 6%) SrEJKLrfio 
X H NMR (CDC 1 3) H'I&#A : H. 8 2 (m, 2 H) , 1 . 9 6 (m, 
2 H) , 2. 75 ( A B q , 2H, J = 1 4 H z) , 3. 16 (t, 1 H) , 3 



(165) 



1#fl¥8 - 5 1 1 5 2 2 



. 4 6 ( t . 

1 H) , 3. 9 (d, 1H) , 4. 42 (d, 1 H) , 6. 8-7. 3 (m, 4 
H) , 8. 4 9 (b r s , 1 H) ;it#B:n. 9-2. 1 (m, 4 H) 
, 3. 09 (t, 1 H) , 3. 42 (m. 1 H) , 3. 61 (A B q , 2 H) , 
3. 94 (d, 1 H) , 4. 45 (d, 1 H) , 6. 72 (b r s, 1H), 
7. 3-7. 6 (m, 3 H) , 8. 11 (d, 1 H) • 

IsgC : *b°n (2-**V-l, 2, 3, 4-f h9^Kn^y'J>-4, 

0 . 3 g (0 . 9 7 mm o 1 ) Ol' - MJ 7A/*n7tf A'-^^D ( 2 - 
**V-1, 2, 3, 4-f h7^Kn + y'J>-4 ) 4' -t^'JyV) (X 
SBB) <7> 4 mLOM e OHltl^ 1 m L <7>7k4»<7> 0 . 1 6 g ( 2 . 9 mm o 1 
) *>KOH£ii&&DLfco RJMto* 1 6 *M«#Lfc*K t U ^ 
$j£E t 0 A c tfrt<DfflKfr%iZ-£tz 0 E t 0 A c >"Ci5fc#U N 

a* S 0«TK7kU SltSi, 0. 16g (7 6%) ^SH'ffc-S-^fi'feH'ft 

X H NMR (CDC 10 5 1. 6-2. 0 (m, 4H), 2. 72 (s , 2H 
) , 2 . 9 5 (m, 4H) , 6 . 7 

- 7. 4 (m, 4 H) , 8 . 4 (b r s , 1 H) © 

XfiD : 1' - (3- ( (S) - (3, 4-y»on7x^) ) -4- (N 
- (3, 5 -v^f--)V^> VM JU) (^f-JWT^y) ) -TfJU) -J* 
fc'n (2-^-^rV-fh7t:Fa#^n-4, 4* -^'Jv>) 
3- ( (S) - (3, 4-^DU7xi*) ) - 4- ( (3. 5-'>*p<^^ 

JKKt£oTI;gC-C#£>*L*:*fc'a (2-**v-l, 2, 3, 4-fh7tK 
n*y-«j>-4, 4' - fcf^'J v>) "CMtcWT 5 y -fkLTjaiMk'frWSrflK:© 
S**^* (CI) 5 8 0 ( 37 C 1 + J5 C 1 WflM*) , 5 7 8 ("Cl+ 3! 

c i rattf*) o 



(166) nm^8-5 11522 

%mm 1 9 

V - (3- ( (S) - (3, 4-y^nP7x^) ) -4- (N- (3, 5 
- p p^g>w ji/) (^fjV7?y) ) — 1 -*-?-i\/-7>\£v (2 

-»tV-f F9KKP^;'JV-4, 4' 

IDgA : l-^f-^-^^n (2-**y-l, 2, 3, 4--f h^^Ko^r 
/ 'J>-4, 4 • - e^'j y>) 
0 . 1 5 g ( 0 . 4 8 mm o 1 ) <D 1 ' — MJ 7 n T -b^;P - 7. t: n ( 2 
2, 3, 4-rb7kKn^yiJ>-4, 4' -t'^'Jy'y) ( 
Hife^fl 1 8 > XflB) <D 1 . 7mL<7)DMF'Mi:, 1 9 m g (0 . 7 7 mm o 
1) <£>9 5%NaH£0 "C"C«gjtJU L£<> 1 5 tH£> 0 . 0 6 3 mL (1 mm o 1 
) ^s-Mk^-f-^^jDU EJfcW*MfclflW>rt:o 1 6 Lfclfe, KJfc 

Ji^^-C*«9, MKO. 0 1 SmLWH'Jf^f^^JlllLT, Y$?fc*4 5 *C 
0?&+-C*D*U^o 2HMt, Rj£**Mfc*fr*PU EtOAcUiOPIIK 
»E3*fc, EtOAcl^/7^niiU J&dcU tttt&ftfllLfco 3 3 
%E t OA c -^^J'&ffl^* prep TLCtSfft 

1, 2, 3, 4-f f7HKn*/'jV-4, 4' -t'^'Jy^) 

h 'J y)V*VT-k f7 5 K£HJS?!)5 5*5 Iff C KfEScO-fc 9 fcJH*4W8-*-* £ 

> 7 1mg (6 4%) (DmM^^-mtmhtitzo 

*H NMR (CDC h) $ 1 . 61 (d, 2 H) , 1. 92 (m, 2 H) , 2 
. 74 (s, 2 H) . 2. 98 (m, 4 H) , 3. 36 (s , 3H), 7. 0 - 
7 . 4 (m, 4 H) o 

XHB : 1' - (3 - ( (S) - (3, 4-y»PP7x^) ) - 4- (N 
- (3, 5-/'^pp^>'/^^) (^fJl^7^) ) -ff-)V) -1 
;u-.xfcfp (2-^^V-rF7t:FP^y'J>-4, 4' - 
fc:^< 'J v y) 

umAcor i s vxmD ^tm<v 3 - ( (s) - (3, 4-->* 

^pp7^-;v) ) -4- ( (3, 5-/^00^^7*^^) ^f-^Tsy) 7" 
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fi**^ h*> (CI) 6 3 6 ("C 1+ 5S C1 mfcm , 6 3 4 ( !! C!+ )S 

c i mum o 

^mm 2 o 

4-^0^-2 - (S) - (4 -7 )U*V7 x.-)l<) -1- (N- (3, 5-fcf 

T.UA I 3- (S) - (4-7Hn7x-^) - 4- (N — (3, 5 - g * 

1. 67g (3. 8 4 mm 0 1 ) <7> 3 - ( (S) - (4-7;Hn7xxjv) 
-4- (N — (3, 5-tf^h'J7Wn^ffl/) > V-f ;u) 5 7 

) ) 7*?t-^ (J. Ha 1 ef, Bioorganic & Medicin 
al Chemistry Letters 1 9 9 3, 3 , 3 1 9 - 3 2 2 1: 
!5®<7>J: 9 -7 7 *.-)\'Bmfrh$lk&.) <0 1 6 mL<0%kfc^? 7 - )V 

mi®. (0*C) 172mg (4. 55 mm 0 1 ) CO* 7i^^it± Y ] ) 7 "C^i 

fiVT*2)fiaiL^o ^M^:«i$:y7^ >T?5fe&U j&7jc L (MgSO* 
) , MMmtX, 1. 5 9 g #/;. y 'J 7 7 7 * 7 A 

mw.^^ : ^**r>&3 0 

: 70, ^v^-C 5 0:5 0) TitS^ & t > 1 . 2 1 g (72%) <7)^mt-8^ 
^m*^? Y )V (CI/NHi) M+H = 4 3 8o 

x?lB : 4 -70^6- 2 - (S) - (4 -^^p^-jv) -1- (N — ( 

3, 5 - If ^ f 'J 7 n ^ f Jl/^> JV) *?-)VT3.7) 7*9 y 
1. 19g (2. 72mmol) ©3- (S) - ( 4 - 7 n 7 ^ - ;u) - 
4- (N — (3, 5 - If* h 'J 7WD>fMV^ ;W) ^f^757) 
y - )VC0 2 OmLcoT-bh-h'J /UjftjftC > 1. 4 9 g (3. 53mmol) CO 
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t*t<DH^s?*fco mmsz^yj y?m&L, m^L (M g soo , 

mm-t&t, 2. 3 3 g^*ffiI&fei#^#^^o y'J*^77 7ya* 

9 a (WtMx-f-fr : ^^-9- 3 o : 7 o) -cft§rr& mM<D^tm9 4 4 

m g (69%) tfmmtky!) t LT# hfrfco 

%m.7,s<? h/U (CI/N HO M+H= 5 0 0, 502 ( 79,81 B r |WJte#) o 

^KB^iJ 2 1 

1' - (3- (S) - (4-7J^Q7^^^) -4- (N- (3, 

bin (>f^K';>-3, 4* -n'^'Jv'/) 

^Jfcflfl 2 0OXSB-e«jtLfcH'fkte4 Omg (0. 0 8 mm o 1 ) RXf 0 . 
2 1ul (0. 1 2 mm o 1 ) CDN, N - yM V T'n f jl/xf ;i/ 7 5 > 5:^!; 0 
. 5mL^7-bh-h';M:, 37mg (0. 1 6mrao 1) JP- 
x^n (>f^K';>-3 f 4' -tV>jy>) SriSiDLfco ^ < 

i*Lfc^7^«f>KT, 5 OtT 4 HMifllJftLfco 10 00 

fx -> y *^;vp rep Y (BI*J-'f-^ : ^ * ^ - ^ : MJ 
9 3:512) T3*flft*fl|*t4 t, 46. 6mg (90%) cOgM<b-^t/^ 

(CI/NHO M+H= 6 5 0 o 

1 -33ft- ^tTn (>fVF'jV-3, 4' -^'JfV) ££B3&ft-« 
LT, *ife?!l2 1 2 2-2 eo-fk-frWSrftJSLfco 

gyggfl 2 2 

1' - (3- (S) - (3-^no7x-)Q -4- (N- (3, 

•7;u^-Ppt jiQ (p<f-;WT^y) ) '^■f-JV) - 1 - T -bf-^- .x \Z 

P (-f > K 'J > - 3 , 4' - 'J y >) 

Il^nJV (CI/NH.) M+H= 6 6 6, 668 ( !S,J7 C 1 - IPHfcflO 
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mmw 2 3 

1* - (3- (S) - (4-^on7x-)V) - 4- (N- (3, 5 - tf* MJ 
o (>f > K ') y - 3 , 4 • - bT^g u y >) 

S**'**' MP (CI /NHj) M+H=666, 668 ( !S '"C 1 -|WH£#0 

o 

gbjfcgfl 2 4 

1* - (3 - (S) - (3, 4-y7^n7x-;V) -4 - (N — (3, 5 - 

)V-7,\Zu (4 3, 4' -l^V'Jy>) 

g*^.^^ (CI/NHO M+H= 6 6 8o 

HMffi) 2 5 

1' - (3- (S) - (3, 4 -ptf-V 7 j^jW -4- (N- (3 

, 5 - g X h 'J TjM; vM ;u) (^f-iV7^y) ) rf-JiQ - 1 - 

^r/^jwt_jl/-7>k:'n (-f > K I? > — 3 , 4' — bf ^< U y > ) 
g**^* (C I/NHO M+H=7 1 2c 

gSflBffil 2 6 

jj ~ (3- (RS) ~ (3, 5 -->^PP7.x.=-;V) -4- (N — (3, 5 - 
¥x h V yjvjr py fM^/-f )V) Q-f-JWT^y) ) ff-fr) - \ - * 9 "s 
^jy^-iV-XfcfD (-OK'J^-3, 4' -^'jyv) 
fi^^^f^ (CI/NH 3 ) M+H = 7 3 6, 738 ( 3S,37 C 1 - RUfctf:) 

o 

^mm 2 7 

1' - (3 - (S) - (4-?PP7*~JW - 4- (N — (3, 5-fcT*M? 
7nP^fJ^>V'-{JV) f JU7 ^ y ) ) T'f-^) -.XfcTP (2, 3-v 
t:Kn^>7f^7x>-3, 4' -b'^'Jy>) 

4-7'nt-2- (S) - (4 pp 7^-)U) -1- (N- (3, 5 - tf 
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H^^n^ (CI/NHO M + H= 6 4 1, 6 4 3 ( SS,57 C I - PHSfcflO 

O 

%Jftgfl 2 8 

1J - (3- (RS) - (4-E'-Jy;U) - 4- (N — (3, 5 - fcf* h 'J 7 

> k u > - 3 , 4 ; - 'j y >) 

(J. Ha 1 el, Bioorganic & Medicinal Che 
mistry Letters 1993,3,319-322 KtZWt.-f&'ftfe 
TM-ey >7/Ul|s*tf*fcSifiLrt:) 3- (S) - (4-t*>Jy;V) -4- (N- 
(3, 5-^h'J7Wn^fM^^;i/) p< ;i/ 7 3 y ) r * :h - ;i- £ tB 

S**^* (CI/NHO M+H= 6 3 3 o 

^jftfffl 2 9 

1' ~ (3 - (S) - (3, 4-y'^D7i^)y) - 4- (N- (3, 5 -'J 

q h; y k u > - 3 , 4 • -e^'jy» 

log A : 4-7n^&-2 - (S) - (3, 4-/^na7x-») -1- (N 
-3, ^f-JUT^y) , 7'^>' 

( J . Hale (Bioorganic & Medicinal Ch 
emistry Letters 1993. 3, 319-322 K) IE®-T^> 

v>T, 3, 4-^na7iifl/ftiHfijlLfc) 3- (S) - (3, 4-v 
^nu7i— ;u) -4- (N — (3, 5 - *J * *f- V 4 )V) xf^75 7) 
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fCft*^? V* (CI/NHO M= 4 5 4, 456 ( 7M1 Br o 
IjiB : 1' - (3 - (S) - (3, 4 - nn 7x^ji/) - 4- (N- ( 
3, 5 - y^Jt^V V>f ;v) (J.^;i/T ^ y ) ) rg^JV) 

^ >7>^^r.;u-^. bin (^>K'J>-3, 4' -n'^'Jy^) 

X5gA-C«JtLfcA'fl:»»O r 1 -T-b^^-^tin (>f>KU>-3, 4' - 

St^^^hJV (CI/NH)) M+H = 6 4 1, 643 ( JS,!7 C 1 |bH£#0 o 

^jfeffj 3 o 

5 - 7JM; p-* fc: n (2, 3 - Ka^> 77 g > - 3 , 4' -b>'Jv> 

) j&mm. 

Xjg 1 ) 4- (2, 5-y'7JVtP7x^j|/) - 4 h JVfr* — 1 

DMSO (15mL) Jtt^THF (50mL) + 2 , 5-/7J^n7xi 
;Vft$M^)W (4. 8 g, 2 6mmo 1 ) RV* *n V?^ (5. Og 

, 2 6mmo 1) (0*0 £> NaH(2. 5g, 10 4mmo 1 ) -CftftLfc 

Ltzo £j£4fe& 0 < Clc^L> 6N HC1 ( 2 5 m L) £*9> o < «9 ttjfll Lfc« 

1 N HC1 (200mL) T#fR U (2 0 OmL) -Cffij£Lfc 

o jje14»* 0 < CK?&*PL> @#K 2 C 0)t*p H 1 2 fcWSELfco £fi£&*ft«J- 
(2 0 OmL) TrtltfiU 7 (10 OmL) -?i5fej#-U J^tK- L (M g 

soo , mmrzk, 4. i g (59%) (D&mit&mwmmnt^xnhn 

l H NMR (4 0 0MHz, CDC h) 57. 34 (dq, 1H), 6. 88 

(m, 1 H) , 6 . 7 8 (ddd, 1 H) , 6 . 6 9 (/I?iNM e -f 
_ (invertoner) , dm) , 6. 5 9 (^ N 1NM e W > s*— h"? — , d d ) , 3 
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. 6 9 ( s . 3 H) , 3. 80 s) . 2 . 7 1 (d , 2 

H), 2. 48 (d, 2H), 2. 38 ( t , 2H), 2. 25 (s , 3H), 
2 . 10 ( t , 2 H) p p mo 

Xfl2 ) 4- (2, 5-77HP7x^.f) — 4 — Kn^->^f-JV- 1 — 
;>< •f-jt/fcT^ 'j > 

EtOH (5. lmL, 86mmol) (82mL, 41mmol 

) +0. 5M L i A 1 H ( i:0ttttU:o (4mL) + 4- (2 

, 5->'7HD7x^Jl/) - 4 h^-^^Jl^K^-^- 1 -* 

^'Jy> (3. 45g, 12. 8mmol) £8siD Lfco fafflMftWUi V * A ^~ 
h 'J ^AtK?§^ (5 0 mL) Y ( 1 0 g) £*«JjDU Z<Dm&to* 

M-cm*M««8t#PLfc 0 *?'J-*»iiU 3T$U1£ IN HC 1 -cfflffit 
/Co HC 1 £E t 0 A cfftlU ^-C3 N Na OH-eSlttCL^o 

t/£CH*c 12-ejtfitbL, 2 o %-7'9^ >-e*5fcitu (m g soo > ft 

ffiLxmmMitzfttco ^.n^n^^t-r^t (e t o a c ) , 1. 46g ( 

5 2 96) <*>^J&ffc#ftj&<*frfofcll£ LT#fc*lfco 

l H NMR (4 0 0MHz, CDC h) 57. 28 (dt, 1 H, J=7, 9 
Hz), 6. 88 (ddd, 1H, J=3, 9, 9Hz), 6. 81 (ddd, 
J = 3, 9, 13Hz), 3. 76 (s, 2H), 2. 59 (m, 2H), 2. 
32-2. 20 (m, 4H), 2. 23 ( s , 3H), 1. 96 (t, 2H, J 
= 5Hz) ppmo 

Xfl 3 ) 5-7^p-1' -^f-;v-^tin (2, 3-Vt: Kp^'/77 9 
>) - 3 , 4* -fcf^U v> 
N a H ( 1 5 8mg, 6. 56mmol) DM F 

(2 0mL) +CD4 - (2, 5 - y'7 n y —)\>) -4-t Kn + v'^f^ 
-l-^f^^'Jy'/ (1. 45g, 6. 5 6 mm o 1 ) KiSiPLfco 7 9 'J 
-Sr90tC6 PflWflDf&Lfco RlSfe*^*^ (2 0 OmL) "C*** U * ( 
200mL) ^ 7*7 > (50mL) Tifcit U IB* I, (M g S 0*) , W&fct 
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st, i. 2 1 g 02%) <vmMik&m i &&&&nmfcb vxnhntio 

l H NMR (400MHz, CDC 1 0 5 6. 98 ( d d , 1 H) , 6. 54 
(dt, 1H), 6. 48 (dd, 1 H) , 4. 37 (s, 2 H) , 2. 84 ( 
m, 2H), 2. 31 (s , .3 H) , 1. 97 (4H, , 1 

. 7 1 (m, 2 H) p p m 0 

Xfl4 ) 5-7^tn-^fcfn (2, 3-/bFPA'>'/77>) -3, 4* 

mfi<7), 1, 2->^nnx?> ( 1 2 m L) + 5 - 7 n - -^fju 
-^tfn (2, 3-ytKn^>v , 77>) -3, 4' -k'^'JvV (1. 2 1 
g, 5. 4 8 mm o 1 ) tr, 2 - ^ onxf;^ dd*jm-1> (lmL, 9m 
mo 1) ?jHU, a-feftlft*a«&lfc U 2 P*M MeO 

H ( 1 2 mL) £*^1)R LT, 

IIS: 2 ^Wiit^L/co RCT^IILT, *fflUI#tL, ^ti^EtOAc 
(5mL) "C^#U m&-T2>t, 1. 27 g (9 5%) co^gKk^^^fe^ 

l H NMR (4 0 0 MHz, d«-DMSO) 59. 12 (s, 1 H) , 9. 0 
4 (s, 1H), 7. 11 (dd, 1H), 7. 74-7. 66 (m, 2H), 
4. 53 (s, 2 H) , 3. 26 (d, 2H), 2. 95 (t, 2H), 2. 0 
8 (t, 2H) ,1.79 (d, 2H) ppm, 

8 ^MB i:!Ei^?Ii:ftoT, 5-7iU*n-^en (2, 3 -v 
K Fn^>V7 7>- 3, 4' -tf^ •;->'>) J^m^^3- ( (S) - (3, 4 . 
-itfxiuy *—A>) ) -4- (N- ( t -^h^r>'5&;V^-;i') (^f;V7^ 
y) ) ^t-J^£)S?«i:, 1' - (3- ( (S) - (3, 

7xx)v) ) - 4- (n — (t-7"f+->*M*i;v) (^fjvr^y) ) r^- 

^) - 5 - 7)i<*zi \Z n (2, Kd^>v*7 7>-3, 4' - if ^ 

U->*>) tmhfltzo *ife^J3 <OXMA* BKfa$?>3MISKt£oTBOC^£l& 
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nmM3 l 

1' - (3- ( (S) - (3, 4 -y^PP7^-;V) ) -4- (N- (3, 5 
-y^pp^>W;y) (£j^V7j_/) ) gjg^JW) - 5-7Jl/^P--XtfP ( 
2, 3-yt: Kn^yy > 77>-3, 4' -^'J-/>') 
H**^ (C I ) : m/z = 6 1 1 . 2 ("CI+"C1 ^t#+H f ) 
, 6 13. 2 ("CI+"C1 |HH£#+H + ) o 

jlftSffl) 3 2 

1' - (3- ( (S) - (3, 4-/^aa7x^) ) -4- (N~ (4-7 

;i^p- l -±y h-f ;v) (^f »7^y) ) yf-jv) - 5 --7;p^p-x^°p 
(2, KnA-/y'97V-3, 4' -bf^UV>) 

g**-^ hJV (CI) :tn/z = 6 0 9. 3 (" C I + 35 C 1 IPH£#+H*) 
, 6 11. 3 ( ,7 CI+ !S C1 EUfrft+H*) o 

gEifeffi) 3 3 

l'-(3-((S).-(3, 4-/'»DQ7^^) ) - 4- (N- (3-* 
pp^>W;y) (^^-Jl/T^y)) 

T'-f-JW -5-7^^-P-Xti°P (2, 3-yHKn^>"/77>-3, 4' - 

K*;*^* hH> (CI) :m/z = 5 7 5. 2 (" C I + 3 5 C 1 m&fe+ H + ) 
, 5 7 7. 2 ( !7 CI+ H Cl^+H t ) , 5 7 9. 2 ( 37 C 1+ 3 7 C 1 Is] 

mmm 3 4 

1' - (3- ( (S) - (3, 4-v^PP7^~;V) ) -4- (N- (3, 5 

-*j **f-*/s<yv4 )v) (^f-jwr^y) ) t^w) - 5 - y)v* p-* fcTn ( 

2, 3-yt:Ko^^'/79>-3, 4' -bf^'Jy>) 

S**'** Wl> (CI) :m/z = 5 6 9. 3 ( 3S C I + 3 5 C 1 + H + ) 

, 5 7 1 . 3 ( 37 C I +" C 1 |SJfl[<*+H*) o 

3 5 
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1' - (3- ( (S) - (3, 4-y»Da7x-JV) ) -4- (N~ (3-> 

-yt:Kn^>-/77>'-3, 4' 

(CI) : m/z = 5 5 5. 3 ( Ji C I + !! C 1 H##+H*) 
, 5 5 7. 3 ( 37 C I + 35 C 1 mUL 

#+H + ) o 

gSjfcff!) 3 6 

1' ~ (3- ( (S) - (3, 4-^PQ7x^) ) -4- (N — 

>fJl/) (^f^7?y) ) /fJV) - 5-7Hn-7>h'a (2, 3-vfcPP 

■^y/77>-3, 4' -fcT^'JW) 

g**^ (CI) : m/z = 5 4 1. 3 ( Ji CI+ JS Cl |WH£#+H + ) 
, 5 4 3. 3 ( u CI+"ClM+H t ) 0 

2 -7^^-n7^^.;vB^®^^^*m^*t^i: IT, ^MM 3 0 fcffiffcO^HS 
fcPUlfcfc Lt\ Xtin (2, 3-vtKn^>7*77>-3, 4' -t'^'Jy> 
) &Wtt**jlLfc 0 HM«n)8^XflB^ia«<7)^«S^^oT, XfD (2, 3 
-7tK0^>y'77>-3, 4' -tV>Jy» 3- (S) - (3, 

4->^D07xiJP) -4- (t-r^y*)Vt*-Wf^75y) 
-Ji'iRfSS-tf&i, 1' - (3- ( (S) - (3, 4-v?nD7x-ii') ) 
-4- (N — ( t --fY*Z/1})\<iS-)V) OfJl'T?;) ) 7*f JV-Xt'a ( 

2, 3-vkKn^> , /75>-3, 4' - t?^ 'J v >) /$ s #t> *l£o 

t , 3 7 - 4 3 K^tt«Mt£1&3&«*£*>*lfc : 

gSfiEfflJ 3 7 

1* ~ (3- ( (S) - (3, 4-/7PP7x^JV) ) -4- (N- 

-YJV) (**-)VT < y) ) rf^HQ -^b'n (2, 3->'t:FP^>'/77>- 

3, 4' -tf^'jy» 

(CI) :m/z = 5 2 3. 1 (" C I + 3S C 1 IpH£#+H*) 
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o 

mmM 3 8 

1' - (3 - ( (S) - (3, 4-^PQ7x^) ) - 4- (N — (3-* 
f^y^JV) {^JUTJlZI ) rf-JV) -^H°p (2, 3-vfcKn^ 
779>-3, 4 , - fcT g v 

K**^ h)l< (C I) : m/z = 5 3 7. 2 ( iS C I + }S C 1 1TO#+H + ) 
, 5 3 9. 2 ( 37 C I + 35 C 1 |WU£#+H + ) o 

mmm 3 9 

1' - (3 - ( (S) - (3, i-j??uu7x.=-)V) ) 

-4- (N- (3, 5 I ££fv)W W ;v) ^f;V7^>) ) T^JlQ - ^ fcT 
p (2, 3-y^FP^>V77>-3, 4' -fai-^'Jv^) 
fi^^hJV (CI) : m/z-5 5 1. 2 ( 3, C I + 35 C 1 |W|##+H + ) 
, 5 5 3. 2 ( 37 C I + 35 C 1 |WH£#+IT) o 

4 0 

1' - (3- ( (S) - (3, 4-v?Pa7ji-;W ) -4- (N- (3-^ 
pp^y^jV) (^f;v7?y) ) -^tfn (2, 3-yt: Fo^> 

V77>-3, 4 • - 'j yv) 

HS*^* (CI) : m/z = 5 5 7 . 0 ( Ji C I + JS C 1 HOtett+H*) 

o 

1J - (3- ( (S) - (3, 4-y»Pn7i^) ) -4- (N — (3, 5 
-/•^pn^>y^;i/) (ptf-JWT^y) ) -^fcTn (2, 3-vfc:K 

n^>'/79>-3, 4' -fcf^g'J-y>) 

fix^n^ (CI) : m/z = 5 9 1 . 0 (" C I + 35 C 1 IWItett+H) , 
5 9 3 . 1 ( 37 C I + 35 C 1 m& 

#+H*)' o 

4 2 
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1' - (3- ( (S) - (3, 4-y»nn7x^») ) -4- (N- (4-7 

)v* o- i -±y m; jv) ) ^jv) -^b'n (2, 3-yfc 

Ko^>779>-3, 4' -tf^'jyv) 

li^^^hJV (CI) : m/z =5 9 1. 3 ( Ji C I + JS C 1 EMfrfr+H*) 
, 5 9 3 . 2 ( 37 C I + ,s C 1 m$Li£+H t ) o 

^jfe^fl 4 4 

r - (3- ( (S) - (3, 4-/^a7x^) ) -4- (N— (t-7 

> v** 7x>-3, 4 ; 

y> 

n-7*f-;njf-^A (9. 5 7mL, ^^^>'4 , 2. 4 5 M, 2 3. 7 mm o 
1 ) 3n - 7 8 *C(7)v-f V^D fcT;i/7 5 > (3. 3 2 mL, 23. 7 mm o 1 ) 
GOT H F ( 1 5mL) V§?&«})Q Lfc« - 7 8 IDT 3 0 frfe. THF 

(4mL) fJV7xiJWJl'**-> K ( 3 . 32g, 23. 7 mm o 1 ) £ 
gsiDL^o ZvmftL'k 0X>KV8t#>, - 7 8 tCS^Lfc. THF (2 0mL) 
t 1 - t - 7* h •> * - 4 - 'J ->V > ( 4 . 6 9g, 2 3. 7 mm 

o 1) *«flttLfco RJfc*J*Si&KlRi& % SftNH.C 1 **jHlLTiE(6flfJh* 
^iil, H2O (lOOmL) tEtOAc (lOOmL) tOMC* 
B23-£fco «/f £H;0 (50mL) , -ffiy (50mL) U JW*. 

L (MgSOO , H^«iHSLfco #U t -fY^'s K 

(3. 4 g. 30mmol) **tr t - 79 J-fr (50mL) <=K 8 0tt2 
S*MiJD*Lfco @#NH4C 1 £jS5sJnU Rj£&£*£*&iU Ha 0 (10 0m 
L) tEtOAc (10 0 mL) fctf>Wfc#E3-frfco E t OA c ^7^7 A > ( 
5 0 mL) -C^L> HftTfcL (MgSOO , ^SiL> *7A^ovF^ 7 
■7 4- (->'J*y^ 6 0, 0 - 5 0 % EtOAcAtt>) -CffiSI-rfc 
4. 47 g (7 9%) <5iIM^ B B H SS#i LT#^tL7t 0 
X H NMR (400MHz, DMSO-d«) * 5. 21 (d, 1 H) , 4. 9 
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6 ( s , 1H), 4. 77 (s , 

1 H) . 3. 82 (t. 2 H) , 3. 67 (dt, 1H), 2. 83 (dt, 1 
H) , 2. 77-2. 50 (brd d, 1 H) , 2. 26 (dt, 1 H) , 2 
. 01 (ddd, 1 H) , 1. 38 (s, 9 H) ppm, 
TM2) l - t --f MrVj 3 , 4-yf^Fn-4- (^ppp< 

MPjc> (l 2 OmL) SI/ 2, 6 -Ji^v> (3. 1 m L , 2 6mmo 1 ) 
*><D 1 - t 3 -fc KD^r->- 4 -^fl/y^'Jy> ( 

5. 329g, 25. lmmol) (0*0 K> SOCIj (2. OmL, 26 
mmol) fcj&bDLfco :©S)Si^4 0tf3 O^MttU OtKWU 
Ot(01N HC1 (lOOmL), 0. IN HC1 (HOmL) , HiO 
(1 0 OmL) , 7*7 4 y (5 OmL) -Cft#L> flfe* L (MgSOO , 

mm-rzt. 5. ng (8 9 %) <dtv ^mmtm^^mt Lx&hn 

l H NMR (400MHz, CDC 1 3) 55. 78 (s, 1H), 4. 04 ( 
s, 2H), 3. 95 (s, 2H), 3. 55 (t, 2H, J = 6Hz), 2. 
24 (s, 2H), 1 . 45 (s, 9H) ppm Q 

Xm_3) 1 - t -f Hr->*;v 4 - ( gvgj 

2, 5, 6 -T- h 7 KPfc'D y> 
T U )\>®MftM ( 3 3 0 m g, 1 . 4 3 mm ol)£>7-trh>(10mL) 
KygJUL, 2-/ntfi7x/-f (1 7 2mL, 1. 4 3 mm 0 1 ) K 
jCOj (390mg, 2. 8 6mmo 1 ) £«Si»lLfco Rj£il#»£6 OtCl 

*7a^dv^^77^ - (-> *; *r^6 0 > ^**)ry 10/1 

) -efflSi-tifc, ^«-fk#|&*«8 4%OJR^S (4 6 0 mg) T^kJlfco 
Xfl4 ) 1' -t-yF^y^JV^^-^^'P (2, 
t7x>- 3 , 4' 
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TWrfEX3g3 0 + M#iD£feJ«» ( 4 5 0 mg, 1. 1 7 mm o 1 ) £^>-if> ( 

6 OmL) K-mffiL, A I BN (1 Omg) 'B.XffcgitYWf-frT.X (6 4 4 
mL, 2. 3 9mmo 1) SrMlLfco i^S^Sr 2 l$M£$fE L, ilU:, 

fcfefc** IfB r 2 *«6flDLfco iO^fe^ofcSLjft^fllfKJCDB U (65 
OmL) **TL*:o #€>*t*:^j|W»aEt->U *^*A/-C»au, EtiOTi* 

»Lfco Et 2 0'^«lU lSI*7V7WOV^77^ (v"j# 

10/1 A#f>/EtOAc) -effittJi:> llfb-^i (15 

7 m g) * s 4 3 %<7>JK^-e#fb*l£ 0 'H NMR (400MHz, CDC h) 
S7. 18 (d, 7Hz, 1H) , 7. 12 (t, 7Hz, 1 H) , 7. 66 ( 
m, 2 H) , 4. 11 (m, 2 H) , 3. 30 (s, 3 H) . 2. 89 (m, 2 
H) , 1. 79 (m, 4H) , 1. 47 (s, 9 H) ppm 0 

*ttBKStO#iCffioT3- ( (S) - (3, 4-^DD7xs*) ) - 
4- (N — ( t -7* h (^fJV7^) ) 79'f"-A'tSLl&9 

1' - (3 - ( (S) - (3, 4-v^nn-7^-;W ) - 4- (N — ( 
t-7Ft->*^-)W (^fJV7^) ) -xtfn (2, 3-7t 

KD^>yft7i>-3, 4* -tf^'Jy'V) 3 OXfiA, B 

"C> ^>XT3 K*^BR-T4t, *iS^iJ4 5 , 4 6 ^IE®1-^-fk-^^75 s #^tl^ 

Sfejfcgfl 4 5 

1' - (3- ( (S) - (3, 4-^PD7x^) j -4- (N— (3, 5 
- y^f JI/^>'/>f flQ (£j^ZAZi > ^f^llj -^^° p (2, 3->'t:K 
D^>'/ft7xV-3, 4* -tf^ ';-✓>) 

fi^nJl' (CI) :m/z = 5 6 7. 2 (' s CI+"Cl ffitett+H*) 
, 5 6 9. 2 ( 37 C I + J5 C l mfcfo+ii*) o 
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%im 4 6 

1' ~ (3- ( (S) ~ (4-»nn7x^) ) - 4- (N- (3, 5-V> 
^-)V^>W^) (p<f-;W7^y) ) -7>b:a (2, 3-vl: Fo^> 

7f^7x>-3, 4' -b'^'Jy>) 

K**^ (CI) : m/z = 5 3 3 ( !, CI+ ,S C1 IsllSte+H*) , 5 
3 5 ("CI+ J! C1 |WH£#+H*) o 

^mn 4 7 

1' - (3- ( (S) - (3, 4 -y?way ) -4- (N- ( t - 7* 

) -^fcfP (2, 3-vU'n^>'/ft7xy-3, 4* ~^'Jy 

» - 1 - K 

- 7 8 t<7)C H:C 1 2 ( 5 0 0 // 1 ) 4» 1 * - (3 - ( (S) - (3, 4-v 
^nn7i-;u) ) -4- (N- (t - /Ky*)V*'-JV) Of-^T?;) 
) "7*f-;u) -xea (2, 3-yi;Kn^>yft7i^-3, 4' -t^'Jy 
(2 2 2 mg, 4 1 5 A*mo 1 ) m-^n0jS$-lft ( 8 6 m g , 4 
9 8 fim o 1 ) <QC HjC 1 2 ( 1 mL) ii^IU/to RJKte* 0t<OfifllN 
aHSO>**«[lc^Ufco #«i*fiaNaHSOi*t» (lmL) , 7*9 
-f > ( 1 mL) Tffiif'-U W.7kL (MgS 0*) , I^Ill, *7^n7^ 

/?7-f- *r;v6 o. 0-100% y-feb^/CHiCi*) -eflS^-r 

54. 3mg (24%) ©S«Mk-fr**«efe«l«flci: UT# t> *lfc 0 
X H NMR ( 5 0 0 MHz, CDC h) S7. 84 (d, 1 H, J = 7. 5H 
z) , 7. 60 (t, 1H, J = 7. 5Hz), 7. 48 (t, 1 H, J=7. 
5 H z) , 7. 44 (m, 1 H) . 7. 39 (dd, 1H, 1 = 2. 0, 8. 5 
Hz), 7. 32 (m, 1H), 7. 10-7. 

0 4 (@^t4#v;Vf7'V7 h, 1 H) , 3. 6-3. 2 (m, 2 H) , 3. 
3 4, 3. 3 2 (-J©y'7^r^7-W2c(0f7*l/7 f, 1 H) , 3. 1 
6, 3. 14 (i^wyr^f V*-7-?)2 0(7)^7"l/7 h, 1 H) , 3. 1- 
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2. 8 (m, 3H), 2. 75-2. 65 (H^14#-> > if V y h. 3 H) , 
2. 3-1. 7 (m, 1 0 H) , 1. 42 (s, 9 H) p p m 0 

WJ4 8 

1' - (3 - ( (S) - (3, 4-v»PP7.x-)V) ) - 4- (N- (4-7 
Jl/^-n-l-t7fJMf^) (^)l-T^y) ) -^^P (2, 3- 

yi:FP^>-/f^7x>-3, 4' -b°^'Jy>) -l-^»yK 
HtIfi*^Wl4 7 i:!2«^)^tl' - (3 - ( (S) - (3, 4-v^nn? 
) -4- (N — ( t -T*h^->^Jl-^-;P) (^)PT^y) ) ff-jv 
) -^k"n (2, 3-ytKn^/m7x>'-3, 4' -^'Jy>) £8? 
ffcU ^^"C^Jfe^J 3 <7)IfIA, Bi:fe«cOflC^oTBOCi§:il*LtN 

W**^ hJV (CI) :m/z = 6 2 3. 1 ("CI + 

JS C 1 [WJ^#+H + ) o 

^mm 4 9 

1' - (3- ( (S) - (3. 4-/^nn7 J ^) ) -4- (N- ( t - f 
(^^)VT<y) ) ff-)V) -^bin (2, 3-v^KP^ 
>V^^--7^>-3, 4' -e^'Jy>) -1. l-v^vK 

0t:^MeOH (0. 8mL) 4" 1 ' - (3- ((S) - (3, 4-/^nn 
y ^^)v) ) - 4- (N- (t Y (p< f;i/7 ?y) ) r^- 

)V) -^t:'0 (2, 3-ytKD^>7f^7x>-3, 4' ( 

1 0 2 m g , 19 1^mo 1) «V> (Oxone) ( l 7 6 m g , 287// 

) A (0. 4mL) i^^DL^o tg-C3 0 7>t, RISES' # ^ 7*9 
yem&L, iftlt^^3 9. 5mg (3 6%) <7>^M^W6-fefetK#t L 

*H NMR ( 5 0 0 MHz, CDC h) 8 7. 7 2 (d, 1H. J = 7. 5H 
z) , 7. 66 (t. 1H, J = 7. 5Hz), 7. 51 (t, 1H. J = 7. 
3Hz). 7. 39 (t, 1H, J = 8. 3Hz). 3. 65-3. 25 (m, 

2 H) , 3. 38 (s, 2H) , 3. 15-2. 
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8 5 (m, 3H), 2. 7 6, 2. 6 6 (BMItft^^Vji F, 3 H) , 2 
. 25 (m, 2 H) , 2. 15-1. 95 (m, 3 H) , 1. 95-1. 65 ( 
m, 5H). 1. 40 (s, 9H) ppm, 

5 o 

1* ~ (3 - ( (S) ~ (3, 4-y»nn7x^) ) -4- (N- (3, 5 
-y^f;V^>'/-{^) (^^-JWT^y) ) -Xh'n (2, 

n^>"/f^7x>-3, 4' -e^ -1, I->'^#yF 

(^ifi^J3<^X^lA, BKSBffcO^JKfcttoT) ^MM4 9^A||HB0 

@S*^ F;v (CI) :m/z= 6 3 9. 1 ("C I +"C I |e]^#+H + ) 

o 

jgttgfl 5 1 

1' - (3- ( (S) ~ (3, 4-y»nn7x^) ) -4- (N- (3, 5 

P^'/'/fij-7j^-3, 4' -1, l-y^-4r">K 

0 ^<7)M eOH (0. lmL) 4» 1 ' - (3- ( (S) 

- (3, 4-^0071-^) ) - 4- (N — (3, 5 - *J * ^-Jl^^V-f )V 
) (JT-frT*;) ) -*t:D (2, 3-y^*n^>W7xV- 

3, 4' -f^Uy'V) (10mg, 20//mo 1) K> 0. 4M*^VV (7 
5^/L, 30^mol) *»**j«lniL^:o EJS&4:£fifclgWK L£ 
o ICT^Iill, IN N aOH ( 1 mL) fcCHzC 1 i fcOMfcfrBBS 
U *7A^nvF^77^ - (y'J*^6 0, 0-10 
0%7-tF>/CH 2 Ch) tigfSt, 9. Omg (9 0%) 

S**^* Mu (CI) :m/z=5 9 9. 1 (" C I + 35 C 1 m&fc+H*) 
, 6 0 1 . 1 ( 37 C I + 35 C 1 m&fo+H*) o 

mmm 5 2 

1' - (3- ( (S) - (4-7PP7x^») ) - 4- (N — (3, 5-7^ 
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^-)V^<yy^ )V) Ofjwr^y) ) yf-flp -*fcTp (2, 3-v£Kp^> 

(CI) : m/z = 5 6 7 ( J! CI+"C1 |b]^#:+H + ) , 5 
6 5 C 7 CI+"C1 |WU£#+m o 

mmm 5 3 

r - (3- ( (S) - (4-^no7x^) ) - 4- (N- (3, 5 - iS * 
f;v^>y'-f;v) (p^^T^y) ) /f^) -7,Mu (2, 3--/^ Kn^> 
V^-yiry x.y - Z, 4' -t^'jysQ 

CCOM eOH (1. OmL) 4> 1 ' - (3 - ( (S) - (4-^nD7x^ 
;w) ) - 4- ( N — (3, 5 - y^fM> V^f (;* f-^T 3 ) -f*fr 
) -^t'n (2, 3-yt Kn^>m7x>-3, 4' -^'Jy>) (2 
5mg, 47^mol) K y *VV (38mg, 61/imol) OHjO (1 
. OmL) ***«inUfc 0 JRJfc** 2frM*f#L, 1 0 %MMffc^^ f'JyA 
jfci&ifc-eRJfcflfJhS-frfco KJ&Zl^SrH: 0 (lOmL) -e#^L> fttfON a 
HCOjtK^ (1 5 mL) -C+jftlL, CH2CI2 (3X25mL) T-afflL> 
7*9 (1 OmL) -Cffi&L, MtJcL (Na.SOO > M&mmL. *7A^ 
07h^57^ - (y'J*rJV6 0, 5-8% Me 

OH/CHiC h) -e»-T^»i:> 2 5mg (9 9%) <Dm&.mfofimhft>tz: 
h)V (CI) :m/z = 5 4 9 ( J5 CI+ S5 C1 |?Itt#+H*) , 5 
5 1 ( !7 CI+ JS C1 RUfc-ft+H*) o 

jlffigfl 5 4 

1J ~ (3- (S) - (4-^PQ7x^) - 4- (N— (3, 5-exMj 
7jv^-o^ f-;v^>vM )V) (^f JV7?y) ) t^jiQ -^>b°n (2, 3-v 
H Ko^>'/f t7x>-3, 4' , 1-^^'>F 
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RS*^ (CI/NHO : M + H= 6 5 7, 6 5 9 ( JS, "C1 |BJte#) 

o 

$kMM 5 5 

1' - (3 - (S) - (4-^PP7x-)V) - 4- (N— (3, 5 - tf* h 'J 
?-)Vs<y vM ;u) (^f-^T^y) ) T'f-JiQ -7s\Zu (2, 3-v 
KKn/Q'/f^-7x>-3, 4 ; -fc°^'Jv>), 1, l-v^-^->K 

li^^^FJV (CI/NH)) :M + H= 6 7 3, 6 7 5 ( J 5 1 }7 C 1 

o 

>^en tf^'J y>-»«fr**JtLfco ^fiM14# (regioiscmers) 

- (->'; a^Ji^ (K THF/A^t>) tcj:i9. 1' - 
^yyH^fy**^^- 1 — > ? — k°o (-f > K } ) > - 3 , 

3, 4' - e^'j ffiKJSwfijtSrJ^T^i- : 

gSifeffi) 5 6 

1' -^>y;^^r-/^^^^-5-7;V^n-xt:n (>f > K 'J > - 3 , 4 

4 -7J^D7x^jbt K?y>ffiltt ( 6. 5 0 4 g, 4 0 mm o 1 ) > t: 
'J V y ( 6 . 5 6ml, 8 0 mm o 1 ) > h > (360mL) > 

(4 0mL) aO , N-"«^y)l'*/l'^*/-4-^'jy>'*A"K*>' 

7WK (9. 8 8g, 4 0mrao I) W5'J-* OttlUKi^Lfco 
h «; 7^nft» (18. 5raL, 2 4 0 mm o 1 ) fc^tMU RlSfe* 6 0 t? 
-C2 OHMilliLfco KJSte* orHJ&SIL, p< ? 7 - ^ (40mL) £«L 
; mNaBH» (1. 51g, 40mmol) SrffijjDLfco <$*Pt&£l&*L 
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^ 3 0%NH4OHtKM (lOOmL) *«;bD Lfco U 5 96N 

H< 0 H&mM (lOOmL) > (50mL) ~C$c& L> MA L (M g 

SOO > MLTMtK^^Tto ;tL^*7A^nvh^77-f- (SG6 
0->'JA, 0-5%T-trh>/CH 2 Cl 2 ) Tif^l" & t, 6 . 4 8 g (48% 

l H NMR (400MHz, CDC h) 57. 23-7. 36 (m, 5 H) , 
6. 76-6. 71 (m, 2 H) , 6. 58 (dd, 1 H, J=4. 4, 8. 0 
Hz), 5. 14 (s, 2H), 4. 12 (br s, 2H), 3. 49 ( s , 
2H),2.95(br s, 2 H) . 1 . 7 3 (b r s,4H)ppm 0 

MM 5 7 

Xfl 1 ) 1 ' -^yj/JUj-* Z/jj )Vtf=-)V- 5 -7 JWa-P- 1 - ^ 9 

-»-^ea (>f>K'JV-3, 4* -^'Jy>) 
C H 2 C 1 2 ( 1 9 mL) v> (3 8 mm o 1 , 3 . 1 mL) 1 * 

-^>v;i/^^rv/7j;p^r.;w- 5 - n tfo (>f > > - 3 , 4' - 
^<Jv>) (6. 4 8g, 19. Ommo 1) il (Ot) i:> ^^>^JV* 
^Wo^K (Hmraol, 1. 5 2 m L) SriS&Jn Lfco RJ&4&£Mfcl8 
si), (2 0 OmL) U IN HC 1 tK^tS ( 1 0 0 mL) > 

tfrfON a H C 0»*&ift ( 1 0 0 mL) > > ( 5 0 mL) "CiSfeiP- Ife* 

l (Mgsoo , mm-r&t, i. 8 1 % (9 8%) ^gs-ft^^-fefetK 

'H NMR (4 0 0MHz, CDC 1 3) 81. 35 (m, 5H), 7. 32 ( 
dd, 1H, J=4. 2, 9. OHz), 6. 90 (dt, 1H, J - 2 . 7, 
8. 8Hz), 6. 81 (1H, dd, J = 2, 6, 8. 2Hz), 5. 14 ( 
s, 2H), 4. 22 (br s, 2H), 3. 84 (s, 2H), 2. 92 ( 
br s, 2H) ,2.88 (s, 3H) , 1. 79 (br s,2H),l. 
6 9 (d, 2 H, 1 3 H z) p p m 0 



1*12) 5 - y)l>* n- 1 9 > fcfn (-1' > F «; > - 3 , 4 
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ffi<OCHC U (18mL) 4 1 1 ' 5 -7* 

^-n- i * >*;w-J->^;v-;z> n 4' -tf^'Jv^) ( 

7 . 8 1 g , 18. 7 mm o 1 ) 3 <Mk h 'J ^f^y'J ^ (20. 5 mm o 
1, 2. 9 3mL) ZmULtZo 5M> iM0tC^L> HCl<75p<^y 

-)v/mm*^)V5Mmm*te<mwL%tft3mMLtz 0 i&itr-t?-^ (190 

mmol, 14mL) (20mL) tOt;«LtHC 1 

mWiLtzo 4 OmLOE t OA c *«JDU * 9 'J - £ 0 4 f$M5£ < m# L 
fc„ ii£'J&^§|T-eg#££«iIU OtO^xf^ (1 OmL) -eft&U 
^Jffv (l OmL) "C^fr U m&&m-tZ> 4 . 7 7 g (80%) 

l H NMR (400MHz, DMSO-de) d 8. 85 (br s, 1H), 
8. 77 (br s, 1 H) , 7. 26 (dd, 1H, J = 4. 4, 8. 8Hz 
) , 7. 1 1 (dt, 1H, J = 2. 8, 8. 8Hz), 7. 02 (d 

d, 1H, J = 2. 8, 8. 4Hz), 3. 97 (s, 3H) , 3. 30 (m, 
2H) , 3. 06 (m, 2 H) . 3. 06 (s, 3H) , 2. 04 (m, 2 H) 
, 1 . 8 3 (d, 2 H, 1 4 H z) ppm. 

%mm 8 <D15&: B K !E«?>^ M K$t o X , L tz 1 - * * > X - )V - * 
en (>f>KU>-3, 4' -e^y^-jrA) *kM*&£3- (S) - (3, 4 
-'^DD7xi*) -4- (t-7h^y**t^JMfJV75y) -ftr-?- 

)\>-?m%m r ^ ;<t-fh i t a<-e £ £<> *m 3 oig a Ktim^mx-B o c 

gljggj) 5 8 

1J - (3 - ( (S) - (3, 4-^PP7i^) ) - 4- (^f;^7^y 
) - 1 -> 9 y 5-^ f^y-^eo y K'J >- 3 , 



4' - e^t v>) 
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l H NMR (CDC h, 4 0 0 MHz) 57. 37 ( d , 1H, J = 8. 2H 
z) , 7 . 2 9 (d , 1 H) , 

7. 25 (d, 1 H) , 7. 04 (dd, 1H, J = 2. 1, 8. 3 Hz) , 6 
. 72 (m, 2H), 3. 76 (s , 3 H) , 3. 73 (s, 2H), 2. 87 
(m, 2H), 2. 82 (s, 3 H) , 2. 78 (d, 2H, J = 7. 1Hz) 
, 2. 41 (s , 3 H) , 2. 32-2. 18 (m. 2 H) , 2. 05-1. 8 
5 (m, 5 H) , 1. 7 (m, 3 H) ppm 0 

mifoffl 5 9 

1' - (3 - ( (S) - (3, 4 -y^QP7x^;t/) ) - 4- (^f/P7^y 
) TgvJV) - 1 -pt g y^wfr-JV- 5 fc°P (-f>K'J>-3, 4 

l H NMR (CDC h, 4 0 0MHz) 3 7 . 3 7 (d, 1 H, J = 6. 2H 
z) , 7. 30 (d, 1H, J = 2. 0Hz), 7. 24 (d, 1H, J = 10 
Hz), 7. 05 (dd, 1H, J = 2. 0, 8. 2Hz), 7. 00 (d, 1 
H, J = 8. 8Hz), 6. 95 (s, 1 H) , 3. 71 (dd, 2 H, J = l 
6, 5. 4Hz), 2. 9 (m, 3H), 2. 84 (s, 3H), 2. 79 (d 
, 2H, J=7. 4Hz), 2. 43 (s, 3H), 2. 3 

0 (s, 3 H) , 2. 24 (m, 1 H) , 2. 0 5 - 1. 8 5 (m, 5 H) , 1 
. 7 5 - 1. 6 0 (m, 3 H) p pm<> 

$kfam 6 0 

5-»op-r - (3 - ( (S) - (3, 4-y»nn7x^;v) ) -4 - ( 
^■f-J^T^y) - 1 -M 9 y^)V^=-)V-7, fc:P (-f > K'J >- 3 , 4 

• - n'^ y y > ) 

X H NMR (CDC 1 3 , 4 0 0MHz) 57. 39 (d, 1H, J = 8. 2H 
z), 7. 29 (d, 1H, J = 2. 1), 7. 24 (s, 1H) , 7. 17 ( 
dd, 1H, J=2. 2. 8. 5Hz), 7. 11 (d, 1 H, J=2. 1Hz 
), 7. 05 (dd, 1H, J =2. 0, 8. 3Hz), 3. 76 (dd, 2H 
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, J-4. 5, 25Hz), 3. 18 (p, 1 H) , 2. 10-2. 85 (m. 
4H) , 2. 87 ( s , 3 H) , 2. 61 ( s , 3H) , 2. 47 (m, 1 H) 
, 2. 34 (m. 1H), 2. 15 (t, 1H), 2. 04 (m. 2 H) , 1. 
9 5 - 1. 7 0 (m, 5 H) p p m c 

mmm 6 1 



1' - (3- ( (S) - (3, 4-^PP7x^) ) -4- (^f-^T^V 

l H NMR (CDC h, 4 0 0MHz) 57. 38 ( d , 1 H) , 7 . 3 (m 
, 2H), 7. 05 (dd, 1 H) , 7. 91-7. 85 (m, 2 H) , 3. 7 
5 (dd, 2H) , 3. 0-2. 8 (m, 3 H) , 2. 81 (d, 2 H) , 2. 
43 (s, 3H) , 2. 42 (m, 1 H) , 2. 34 (m, 1 H) , 2. 1-1 
. 8 (m, 5H) , 1. 7 (m. 3 H) p p m 0 

^mm 6 2 

1* - (3- ( (S) - (3, 4->^Pn7x^) ) -4- (j_gvfrZ±^ 
) - 7 -7 - \ - * ? y 7>)\y*-)i<- {A > K 'J > - 3 , 

4' 'J ->*>-) 

*H NMR (CDC h, 400MHz) 5 7. 38 (d, 1 H) , 7. 29 ( 
d, 1 H) , 7. 05 (m, 2 H) , 6. 95 (m, 2 H) , 3. 99 (dd, 
2H), 3. 25 (s, 3H), 2. 9 (m, 2H). 2. 81 

(t , 1 H) , 2. 4 5 (s, 3 H) , 2. 3 8 (m, 1 H) , 2. 2 8 (m, 
1 H) , 2. 1-1. 8 (m, 5 H) , 1. 75 (m, 3 H) p p m 0 

jSffiffJ 6 3 

1' - (3- ( (S) - (3, 4 -y^P-p?*^) ) -4- (N — (3, 5 
-*J*-?-A"<> (.*■?• T 3 ) gj?^) - 1 -> g 

5-^f;V-^ep U>KT/-3, 4' -^'Jy>) 
K»*<"^ (FAB) : m/z = 6 42. 0 ( 35 C 1 +"C 1 m$Lik+ H* 
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) o 

6 4 

5-^an-l' - (3- ( (S) - (3, 4-^nn7x-Jl/) ) -4- ( 
N- (3 JlQ ,(^f-^T^y) ) Tf-JIQ -1-^^>7>JV» 

gl^^^hJV (FAB) :m/z = 6 4 8. 1 ("C 1 + 5! C 1 RM+H* 
) o 

^mm 6 5 

1' - (3 - ( (S) - (3, 4-y^Pa7x^) ) - 4- (N- (3, 5 

^ J ) ) ^f^) - 1 g y 5 -p< h ^r^-^bf n (>f > K_U > 

-3, 4J -b'^'Jyy) 

R**'** (FAB) :m/z = 6 5 8 ( J5 C1+ 35 C1 EUfc#+H*) 0 

jlifcfflj 6 6 

1' ~ (3 - ( (S) - (3, 4-^QP7i^) ) - 4- (N- (3-> 
■f-;w^^vM;t/) (^fji>7?y) ) T^a-) - 5 - 7 u- l g y7.1v 
»-;u-^ep 4' -tf^'jy>) 

H**^? hJV (CI) : m/z = 6 3 2. 2 ("C1+ JS C1 |W]ft:#+H*) 
, 6 3 4. 2 ( J 'C1+ J! C1 |5j##+H + ) o 

ggjfcff'J 6 7 

1' ~ (3- ( (S) - (3, 4-^PP7x^») ) -4- (N— (3, 5 
-y ? p p^> y^f jt/) (>f ;i/7^/) ) -f^-)V) - 5-7^*13-1-*? 
y 7,)\>*=-)V-7,\i P K/K'J>-3, 4' 

SCS*^?* (FAB) :m/ 2 = 6 8 8. 0 ("C1+ 3! C1 |ii]l£#:+ 55 C 
I + }5 C 1 |WH2:#+H + ) o 

6 8 



1 ' - (3 - ( (S) - (3, 4-y»PQ7x^) ) -4- (N- (3, 5 
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- S J* f-;i^> W )v) m~)\<T \ J) ) y^-ju) - 5 - n- l g 

^j*;i/»~;P-7> fc°P (>f^K'J>-3, 4' -^'Jy^) 

K**^ ^ (CI) : m/z = 6 4 6. 1 ( J! C1+ ,S C1 IUtf:#+H t ) 

, 6 4 8. i ( 37 c i + 3S c i mfcfo+n*) o 

^jfeff!) 6 9 

1' ~ (3- ( (S) - (3, 4->7DP7x^) ) -4- (N- (3~? 
nn^owjp) (>f^7;y) ) ■Tf-JiQ - 5 - y fr* n- l -gc g 
^^;i/-^b'P (^^K'J>-3, 4' -fci^'Jy/) 

H**^ h ^ (CI) : m/z = 6 5 2. 2 ("Cl+ 5i Cl |WIte# + 35 C 1 
+ "C 1 |5jte#+H + ) , 6 5 6. 2 ( i7 CI+ !i Cl^# + ! 'CI+"Cl 
ITC#+H*) , 6 5 7. 2 ( 37 C I + 37 C 1 l?U£#+ 37 C I + 35 C 1 + 
H + ) , 6 5 8. 2 ( 37 C I + 37 C 1 |W]te# + J7 C I + 37 C 1 Rlttfr+H*) o 

gEifeff!) 7 0 

1' - (3 - ( (S) - (3, 4-y»nP7x^) ) 

-4- (N- (3, 5-fcf.x (f'J7;vtn^f;i/) (p<^-;pt^ 
y) ) TfvHQ - 5 l ^ t: n (^'/F'J>- 

3, 4* -^'Jy'^) 

®S*^ HP (CI) : m/z = 7 5 4. 1 ( 3S C 1 +" C 1 ffiffi#+H*) 
, 7 5 6. 1 ( 37 C I + 35 C I m&fc+R*) o 

gyfcg87 1 

1' - (3 - ( (S) - (3, 4-y^on7x-Jl/) ) - 4- (N- (3, 5 
-y^f ;v^yyM jp) (^f^7U) ) T/f-jw) - 7 - 7 ;u:fr a - l - ^ ? 
b: a (-f>K';>-3, 4' -Vf^'jy>) 
(CI) :m/z = 6 4 6 . 1 ( 35 C 1 + 35 C 1 |5H£#+H*) 
, 6 4 8. 1 ( 37 C I + 35 C 1 Wtt#+H*) o 

gjtgj! 7 2 

1 -T-b-f-JU- l • - (3- ( (S) - (3, 4-y»no7x^) ) -4- 
(N-t-T'F^y^iKf-Jl/) (^f^7^) ) gj-j/j - 5 - 7 iU^- P - 
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OtCf^xv (5mL) 4 1 1 ' - (3 - ( (S) - (3, 4 uu7 
-AO ) - 4- (N-t-7b^->*W-^ (>f^7?y) ) yfrt') - 
5 -7)V*u- l ^ en 4' -fcf^'J 

v (1. 3 2 g , 2 . 15mmol) K, 3. 4M1/7K-A1/F > 

(5. lmL. 17. 2mmo 1 ) Sri&iDLfco MTM H*W1!^ Ot 
KJfrSPL, IN NaOH^cil ( 2 m L) L&rt s ^#D LT,Rj&#lL$ 

•Sfco WiSeS^'^Atb'J^AMi (3 0mL) *«AH U -ffi^ 

Ott 1 B*ra«fcHJIB$Lrt:o *£.WlM* Y)V3-> (3X1 OmL) TJilitfi U 
5 0 %f&fflM5^# 'J ^^i- y *) "?AtK-M ( 1 OmL) , HjO (lOmL) 
> y?>f > (lOmL) -Cifti£U MtKL (M g S 04 ) , 5mL(7)#if:S 
fi§L> Ott^L^o tf'jyv (7 0 5 /iL, 8. 6 mm o 1 ) KWftl 

(4 10//L, 4. 3mmol) «*L/; 0 Ififl KJ&tt£SJB 
L> *5A^07f^77^ - (5"J*r*6 0, 0 - 5 0%7*hV/CHi 
C 1 O -CffilM-r* 8 3 Omg (7 2%) O&Mit&toW&'&feflMtb LT 

l H NMR (400MHz. CDC 1 0 * 8. 14 ( d d , 1 H) . 7. 37 
(d, 1H) , 7. 28 (m, 1 H) , 7. 1-7. 0 (m, 1 H) , 6. 87 
(m. 2H), 3. 9 5, 3. 8 1 (IfeWy^l^^K 2 H) 3. 5 3 
(m, 1 H) , 3. 3 6 (m, 2 H) , 3. 2 2 (m, 1 H) , 3. 0 1 (m, 

1 H) , 2 . 9 0 (m, 1 H) . 2. 8 2 (m, 1 H) , 2 . 7 4, 2 . 6 3 ( 

m&mmt'syyis? h. 3H) , 2. 39, 2. 20 (®&m±fc^>t r i'v 

K 3H) ,1.89 (m, 4 H) , 1. 65 (m, 4 H) p p m 0 
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^mm 7 3 

1 -7-tr-f-JW- 5 -if no- 1 ' - (3- ( (S) - (3, 4 PP7-X- 
;y) ) - 4- (ptf-^T^y) 7^;^) -^b'n (^>KU>-3, 4' - fc'^ 

*H NMR (CDC 1,, 4 0 0 MHz) 87. 83 ( d , 1H, J = 6. 6H 
z) , 7. 12 (d. 1H, J = 5. 2Hz), 7. 09 (d, 1 H, J = 2. 
0Hz), 6. 87 (dd, 2H, J=2. 0, 10. 0Hz), 6. 84 (s 
, 1H), 2. 81 (p, 1 H) , 2. 75-2. 55 (m, 4 H) , 2. 27 
(s, 3H), 2. 12 (m, 1H), 2. 04 (m, 1 H) , 1. 95 ( s , 
3 H) , 1. 9-1. 7 (m, 3H), 1. 6 (t, 2H), 1. 5-1. 4 ( 
m, 3 H) p p mo 

%vm 7 4 

1 -7-bf-JW- 1' ~ (3- ( (S) ~ (3, 4-y^PQ7x^^) ) -4- 
(^f;v7?y) rf-zu) - 5 -p< -T^-* fc°o Gf>K'j>-3, 4' -e^< 

*H NMR (CDC 1 3, 400MHz) 58. 05 (d, 1 H) , 7. 38 ( 
d, 1H), 7. 30 (d, 1 H) , 7. 05 (dd, 1H), 7. 00 (d. 
1H) , 6. 92 (s, 1H) , 3. 79 (s, 2 H) , 3. 01 

(p, 2H) 2. 9 (m, 3H) . 2. 52 (s, 3 H) , 2. 5-2. 1 (m 
, 2H), 2. 29 (s. 3H), 2. 20 (s, 3H), 2. 1-1. 7 (m 
, 6 H) , 1 . 6 5 (m, 2 H) p p m 0 

mmm 7 5 

1 -T-fe^Jl/- 1 ' _ ( 3 - ( (s) - (3, 4-y^QD7x^) ) -4- 
(^fA/7 5;) -5-7J^O-^d'n (>f7K'J>-3, 4' -g 
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*H NMR (CDC h, 400MHz) SB. 14 (dd, 1 H) , 7. 38 
(d, 1H) , 7. 24 (s, 1H) , 7. 05 (dd, 1H), 6. 88 (d 
t, 1H) , 6. 82 (dd, 1H), 3. 96, 3. 83 (IIlj|£f|f4#v > ^ 
WK 2H) , 3. 13 (p, 1H), 3. 04 (dd, 2H), 2. 92 ( 
dd, 2H), 2. 69, 2. 66 (®3S^'l4#-> > ^ ^ y h , 3 H) , 2. 5 
0 (p, 1H). 2. 33 (p, 1H), 2. 38, 2. 20 (tU^'l^v' > 
K 3 H) , 2. 13 ( t , 1 H) , 2. 0 5 (m, 1 H) , 1 . 7 (m 
, 4 H) , 1 . 7 3 (d d , 2 H) p pm Q 

mmm 1 6 



1 -T-b^-JW- 1 ' - (3- ( (S) - (3, 4 - nn :7^.r.;v) ) -4- 
(^f ;i/7^y) T'f-JU) - 6 (^>P'j>-3, 4' - b° 

X H NMR (DMSO-ds, 500MHz) 57. 76 (dd, 1H), 7. 

58-7. 53 (m, 2H), 7. 26 (dd, 1H), 7. 21 (dd, 1H 
), 6. 80 (dt, 1H), 3. 93 (s, 2H), 2. 98-2. 86 (m 
, 3H), 2. 82 (d, 1H), 2. 65 (d, 1 H) , 2. 38 (s, 3H 
), 2. 19 (m, 1H), 2. 16 (s, 3H), 2. 09 (m, 1H), 2 
. 05 (t, 1H), 1. 90 (t, 2H), 1. 78-1. 6 (m, 3 H) , 

1. 6—1. 5 (m, 2H) p p m 0 

glflEff'J 7 7 

l -T-fc»;w- 1 ' - (3- ( (S) - (3, 4-v^pp7^~;v) ) -4- 
(^•f-JWT^y) 77- )V) - 4 - -7;v^-n h°a (W>K'J>-3, 4' - 

'H NMR (DMSO-de, 5 0 0MHz) S7. 88 (d, 1 H) , 7. 6 
3-7. 58 (m, 2H), 7. 29 (dd, 1H), 7. 19 (q, 1H), 
6. 79 (t, 1 H) , 3. 86 (s, 2 H) , 3. 23-3. 1 



3 (m, 3 H) , 2. 97 (m, 1 H) , 2. 72 (m, 1 H) , 2. 52 (s 



(194) <&m¥- 8-511522 

, 3H) , 2. 26 (m, 1H) , 2. 16 (s, 3 H) , 2. 09 (t, 4H 
) , 1. 97 (p, 2 H) . 1. 76-1. 62 (m, 3H) ppm 0 

$kMM 7 8 

l-T-fcf-^-l' - (3- ( (S) - (3, 4 - vVg HP 7j~^) ) -4- 
(N- (^f-;WT^y) ) -7^^) - 4 -7 )V*xn -7,\d\n {4 

y k u y - 3 , 4 ' - u y >) 

RMX^? h (CI) : m/z = 5 8 8. 2 ( JS C1+ !S CI |wH£#+H + ) 

o 

gljfrgj) 7 9 

1 -T-bf-JW- 1 ' - (3- ( (S) - (3, 4-^no7x-^) ) -4- 
(N- (3, 5-v^^-^^>W^) (£<_f2LZAZj > T'f-^W) - 6 - 7 JV 

%m.7ss<>7 Y)\> (CI) : m/z = 6 1 0. 2 ( 35 C 1 + 3S C 1 |5jte#+H + ) 
, 6 12. 2 ( !7 Cl+"Ci^#+H') o 

^jfrgjj 8 0 

l-T-b^-^-l' ~ (3- ( (S) - (3, 4-y»nn7x^) ) -4- 
(N — (^>W->V) (^f;V7^) ) -f^)^) - 6 -7JV^P-7tfP (-f 
>K'J^-3, 4' 

Si^^n^V (CI) : m/z = 5 8 2. 3 ( 35 C 1 + 35 C 1 PH£#+H + ) 

o 

jlffiffi) 8 1 

1 -T-b^JV- 1 ' - (3 - ( (S) - (3, 4-y»nn7i^) ) - 4- 
(N- (3, 5-y^f^>^ Jl/) (^f^T^^) ) 7'^-^) -4-7;u 
^-o-^h°P (-OK'JV-3, 4' -fc^'Jv^) 

fi**'** Mi/ (CI) :m/z = 610. 3 ( 35 C 1 + 35 C 1 |eH5Hfc+H + ) 

8 2 

1 -T-tr^-JW- 1 ' - (3 - ( (S) ~ (3, 4-y^PP7x^Jl/) ) - 4- 
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(N — (s<yV4fr) (jf-jurss) ) ygvju) - 5 -7;i/*p--*fcTp 
>KT/-3, 4 ' - U y v > 

St^^^h^ (CI) : m/ z = 5 8 2 . 2 ( 3S C 1 + 35 C 1 |WH£#+H + ) 



%ftjgp 8 3 

1-T-irf-^-l' -5-^DP- (3- ( (S) - (3, 4-y^PQ7 J - 
)],) ) -4- (N — (3, 5 - y'^f JM'/VM (^f-^T^y) ) 
) - M d (>f > K 'J > - 3 , 4 ' - £ ^ U v > ) 

11^^^ hJV (FAB) : m/z = 626. 0 ( 5i C 1+ 3! C 1 M+H* 
) , 6 2 8. 1 ( 37 C 1 + 35 C 1 |B]te#+H*) o 

mmm 8 4 

- (3- ( (S) - (3, 4-'^nP7x^) ) -4- 
(N- ( 3 g^W<> ^) (J'f-ft'T $ S) ) Tj?^) -5-7;w^-p- 
7; M p (>f > K 'J y - 3 , 4 ' - £ ^ U y > ) 

fl**^? (CI) I m/z = 6 1 6. 2 ( 3S C 1 + 35 C 1 Pfift+H') 

o 

gSifeff!) 8 5 

1-7-trf^-l' - (3- ( (S) - (3, 4-y'^aP7x-jl/) ) -4- 
(N- (3, 5-y'^aP^>'/-f^) (£j^>UTj_y_) ) ggv/jlj ~ 5 ~ Z ;l " 
j-n-^en (>f>KU>-3, 4' -fc°^'Jy>) 

g**^ (CI) :m/z = 6 5 0. 1 ( 35 C 1 + 35 C 1 |W)##+lT) 

o 

$kMM 8 6 

1 -7-bf-JU- 1 ' - (3- ( (S) - (3, 4-y»PQ7x^jv) ) -4- 
(N- ( 3 -j* W ->i/) (p<f-;uT^y) ) ^jvQ -5-^^^-p- 

7. \£ P ( W > K 'J > - 3 4 ; ~^')yy) 

H**^ (CI) : m/z = 5 9 6. 2 ( 3S C 1 + 35 C 1 Rlffifr+H*) 
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, 5 9 8. 3 ("C 1 +"C 1 o 

%mn 8 7 

1 1' - (3- ( (S) - (3, 4-y»PQ7x^) ) -4- 

(N — (3, 5 - jjO (^f^7?y) ) ff-^) -s-yfr 

* n - j* e p h; > k u > - 3 . 4 ; 

M**^* hJV (CI) :ra/z = 610. 2 ( !! C1+ ,! C1 M#+fT) 

o 

jfejggfl 8 8 

1-T-triMV-l' - (3- ( (S) - (3, 4-y»OP7xX)P) ) -4- 
(N- 

4' 

®g*^* hA/ (CI) : m/z = 6 4 0. 3 ( )! C1+"C1 ElflM*+H*) 
, 6 4 2. 3 ( 37 C 1 + 35 C 1 IHfttt+H*) o 

^jfrgj) 8 9 

1 -T-b-f-JW- 1 ' - (3- ( (S) - (3, 4-'^an7x-jl/) ) -4- 
(N- (3, ( h 'J 7JW^-P^f-;V) (^f »7^7) ) T^JW) -5 

-7Hd-^^p (-f >- K'J 3 , 4' -^'jy^) 
K**^ ^ (CI) : m/z = 7 1 8. 2 ( J5 C 1 + 35 C 1 m&fc+H*) 
, 7 2 0. 2 ( !7 Cl+ iS Cllf#+H*) o 

9 0 

1 -T-b^-JW- 1 ' - (3- ( (S) - (3, 4-y»PQ7x^^) ) -4- 
(N- (3, 5-y^f^>W Jl/) (ptf-JWTS y) ) f^-fr) - 5 

jv-^_e_g (>r > Ku > 4 - 3 , 4' -bf^'jy>) 

St^^^hJl/ (FAB) :m/z = 6 0 6. 1 ( Ji C 1 + JS C 1 «+H* 

) , 6 0 8. 2 ( 57 c i + 35 c i m 
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0 1) *S!ji Lfco 

9 1 

l-T-fef-JU-i* - (3- ( (S) - (3, 4 -y» nn 7x^^) ) -4- 
(N- (4-7^a-l-t7h^^) (jif JV7^y) ) ggvfrj -5-7 

Jf**^ (CI) : m/z = 6 5 0. 3 ( JS C 1 + 5S C 1 |sU£#+H + ) 

o 

glifefflj 9 2 

1 1 ; - (3- ( (S) ~ (3, 4-y^na7x^;V) ) -4- 
(N — (^-^jvr^y) ) rf-jw) - 5-7;^o-xtfp 

> k 2 > - 3 , 4 ' - 'J yv) 

h;i/ (C I) : m/z = 6 3 2. 2 ( J5 C 1 + 15 C 1 IH£#+H*) 
, 6 3 4, 2 ( 37 C 1 + J5 C 1 Hfltft+H*) o 

^jfe^J 9 3 

1' - (3- ( (S) - (3, 4-y»Pn7j;^) ) -4- (N- (1-^ 
-7 L ^_a (4 y W > - 3 , 4' -b^'Jy>) 

H**^* hA' (CI) :m/z = 6 6 8, 2 ( J! C 1+ 3S CI I3H£#+IT) 

o 

9 4 

1' - (3 - ( (S) - (3, 4-^QP7x^) ) - 4- (N- (4-7 

Ho-l-t7M») (p< 7-^7 g v ) ) rf-JU) - 5- 7;t^n-i-p< 

fC**^* (CI) :m/z = 6 6 8. 2 ( Ji Cl+"Cl HUiMfc+H*) 

o 

%nm 9 5 
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]J - (3- ( (S) - (3, 4-> , ^n7^)l') ) -4- (N- (4-7 
Wn-l-t7H^) (^f ;i/7^7) ) -;*b:a (2, 3-vfc 

If^nJl' (CI) : m/z = 6 0 7 . 2 ( 55 C 1 + 

55 c i m&fc+H*) o 

9 6 

1' - (3- ( (S) - (3, 4 -V ?uu7z.-)\s) ) -4- (N- (4-7 
jbsfrn- 1 W JW (^f ;V7^y) ) -fi-)\<) -^b'n (2, 3-vfc: 

Kn^> Vf-3r 7 y- 3 , 4' -t^'jysQ ;*,;w-fr>- 
S**^* h/U (C I ) :m/z = 6 3 9. 1 C s C 1 + J5 C 1 Mte+lT) 

o 

glflBffil 9 7 

1' - (3 - ( (S) - (3, 4-/7PP7x^) ) - 4- (N- (4-7 
;u*p- l -^7 W ji/) (^f-;PT^y) ) T'f-flQ -^fcin (2, 3-vfc 
Kn^y/ft7x>-3, 4' 

Sl^^hJl- (CI) :m/z = 6 2 3. 1 ( !! C1+ J! CIM+H') 

o 

jlflEff!) 9 8 

1' - (3- ( (S) - (3, 4-y^aa7x^) ) -4- (N- (4-7 

Hp-i-t7M)i/) (p<-f-;vr^y) ) 7jgv>v) - 5- 7;v^-p-^t:p 
(2, 3-ytKnA-y>/77V-3, 4' -t?^'Jv>) 



S**^* (CI) : m/z = 6 0 9. 3 ( J5 C 1 + 35 C 1 TO+H') 
, 6 11. 3 ("C1+ IS C1 |WIft#+H*) o 

$mm 9 9 

1' - (3- ( (S) - (3, 4-^PD7x^) ) -4- (N- (4-7 
;v^-p-l-t7h-f;i/) 3 /) ) 7^;v) -^fcfo (2, 3-vfc 
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SC**^ (CI) :m/z = 591. 3 ( 5S C 1 + 35 C 1 WlUfo+H*) 
, 5 9 3. 3 ( J 'CI+ J, Cmtft+H'), 

^mM i o o 

l-T-bf-^-l' - (3- ( (S) - (3, 4-^PP7x-^) ) -4- 
(N- (4 --7;U^-n- 1 W JP) (^f^7^y) ) TgvjlO -6-7 

g**^? (CI) : m/z = 6 5 0. 3 ("C 1+ !, C1 ffilfrft+H*) 

o 

i o i 

l-r-b-f-^-r - (3- ( (S) - (3, 

D7x£Jlj ) -4- (N- (4 -7^P- 1 -^7 M; JP) 

) ) Tj^v) - 4-7^n-7en (>f > K'J 3, 4' -e^'JVV) 

St**^* MV (C I ) : m/z = 6 5 0. 3 ( !S C1+ JS C1 l^ffe#+H + ) 

o 

■clfco ^^W^fMWk^^^Tw^WJ l o 2S^i o 3 i^-? : 

jfeffiffl) i o 2 

r - (3- ( (S) - (3, 4-y^PP7x-jV) ) -4- (N- (4-7 
jM; d- 1 - ± 7 )V * )l>) (^f^7?y) ) TjfvnQ - 5 - 7 p - 1 
-^^M-JV-^H'o (^>KD>-3, 4' -e^'jyv) 

1' - (3 - ( (S) - (3, 4 -v^ nn-7i-)V) ) -4 - (N- (4- 
7;u^-n- i -t7 (^f JV7?y) ) 7*f-;w) -5-7^*n-i- 

^ ? v )V * .=. 

;v-^lfn (^f>K';>-3, 4' -fc'^'Jv>) (9 6mg) * Mv^y (i 
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6 0 u L) 4><7> 1 M Dibal -HKiMfLfc, 1 / 2B#fM, tSlOS5f * 
'J^ith 'J •> AtIcS* (5mL) RCTE t 0 A c ( 5 mL) fci&jDU 2 P#M 
SK«#Lfco «I^H:0 (5mL) > "T9-f ^ (5mL) "Cfti^ U 
t (MgSOO , *jK&LTfflffltM&£#fco rW*7A^o-7h^77^- 
(-> 'J fjY)V% 0 > 0 - 1 0%7-fc h >/C H 2 C 1 i) 4 5 5 m g 

(5 9%) vmMlt&W&eLfetflfok LT#<b*l*: ; *H NMR (4 0 0M 
Hz, CDC h) , <J 8 . 09 (d, 1 H, J = 8 . 5Hz), 7. 91 (d 
, 1 H, J = 8. 5Hz), 7. 53 (t, 1H, J = 7. 5Hz). 7. 38 
(t, 1H, 1 = 7. 5Hz), 7. 33 (dd, 1 H, J=4. 3, 8. 8H 
z) , 7. 22 (dd, 1H, J = 5. 8, 7. 8 Hz) . 7. 18 (d, 1H 
, J=8. 5Hz), 7. 09 (d, 1 = 2. 0Hz), 7. 04 (dd, 1H 
, 1=7. 5, 10. 0Hz), 6. 92 (dt, 1H, 1=2. 5. 8. 5H 
z), 6. 88 (d. 1H), 6. 77 (dd, 1H, J = 1 . 8, 8. 3Hz 
), 3. 85 (dd. 1H, J = 8. OHz), 

3. 76 (s, 2H), 3. 75 (dd, 1H, J = 8. OHz), 2. 88 ( 
s, 3H), 2. 80-2. 66 (m, 3H), 2. 62 (dd. 1H, J = 8 
. 8, 12. 3Hz), 2. 51 (dd, 1 H, J = 6. 5, 12. 5Hz), 
2. 28 (s, 3H), 2. 18-2. 06 (m, 2H), 1. 88-1. 80 
(m, 4H), 1. 65 (d, 2H, J = 10. 5Hz) ppm; 
li^^^hJb (CI) : m/z = 6 7 2. 4 (" C 1 + 35 C 1 PJtf/ffc+H*) 



1 0 3 

1' - (3- ( ,(S) - (3, 4-y^na7x-)V) ) -4- (N- (4-7 
o- 1 - t7f^^f-^) (ptf-JUT^y) ) y-f-JU) - 5 - 7J^a-^ 
t:n (^>K'J>--3, 4' 

30%HBr/HOAc (2 7 0//L) tWl' - (3 - ( (S) - (3, 4 
uxn y ) -4- (N — l-t7f-Wf^) ( 
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^^•)UT<y) ) 73-)^) - 5 -7**0- 1 -* 9 — */-7s\£n (<i 

>K';>-3, 4* -t°^';y>) (4 5. 6mg) XJf7x;-JP (19mg 

) 7 o < c^6B#win^b^o Eir>i«lu ch^ci, ( 

lmL) tlN NaOH ( 2 m L) ^H^SS*fco t«8S:0-l 0 0 
%T-t h >/C Hz C 1 2 3 x 3 c m>"J *^77 ^}#8t-f & i: , 3 

Orag (7 4%) W$gM«J* l «Mtt«lt LT^t,*lfc 0 
l H NMR (4 0 0MHz, CDC h) S 8 . 09 ( d , 1H, J = 8. OH 
z) , 7. 93 (d, 1H, J = 8. 5Hz), 7. 52 (t, 1 H, J = 7. 
5Hz), 7. 43 (t, 1H, J = 7. 3Hz), 7. 22 (dd, 

1H, J =5. 5, 7. 5Hz), 7. 17 (d, 1H, J = 8. 5Hz), 7 
. 06 (dd, 1H, J = 8. 8, 10. 3Hz), 7. 02 (d, 1 H, J = 
1. 5Hz), 6. 87 (d, 1H, J = 3. 5Hz), 6. 78 (dd, 1H 
, J=2. 3, 8. 3Hz), 6. 75 (dd, 1H, J = 2. 3, 7. 8Hz 
) , 6. 5 6 (dd, 1H, 1=4. 0, 8. 5Hz) ppm; 
St^^^fJV (CI) :ra/z = 5 9 4. 3 ( J! C 1+"C1 |5U£#+H + ) 
, 5 9 6. 3 ("Cl+"Cll^fft+H , )o 

^mm i o 4 

1-7-tr^-l' ~ (3- ( (S) - (3, 4-y^PP7x^JP) ) -4- 
(N — (4 -yjujrvt- 1 -t7f^^f^) (^-f-^T^y) ) yjfJU) -5 
-7;w*p-.xi£p (-f>F'J>-3, 4' -^'jyv) 

CH2CI2 (100/jL) tor - (3 - ( (S) - (3, 
i-;v) ) -4- (N — {4-7 )V*xi- l-'f-y + frff-fr) (^f;i/75^ 
) ) r^;w) - 5- 7Wn-7^o U > k v y - 3 , 4 ' -^'j->7) ( 
lOmg) lffivSBtfc&mRV ii©ey v 

>T«iiLfc. 3 0^> 0-1 00%7-bbV/CHiC h+1% 

NH«OH£fflv>& 1 x 2 c mv'J *W5A-Cj§it4fc, lOmg (9 3 
96) OlcjSMWSW 7^Ai:LT©f>ilfc, 
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'H NMR (CDC h) d8. 17 (dd, 1 H, J=4. 3, 8. 8Hz) 
, 8. 09 (d, 1H, J=8. 5Hz), 7. 91 (d, 1H, J = 8. OH 
z) , 7. 52 (t, 1H, J = 7. 3Hz), 7. 38 (t, 1 H, 1 = 7. 
3Hz), 7. 22 (dd, 1H, 6. 8, 7. OHz), 7. 18 (d, 1H 
, J = 8. 8Hz), 7. 07 (d, 1H, J = 2. OHz), 7. 04 (dd 
, 1 H, J=8. 0, 10. 5Hz), 6. 91 (dt, 1 H, J=2. 0, 9 
. OHz), 6. 86 (dd, 1 H, J = 2. 0, 7. 5Hz), 6. 76 (d 
d, 1H, J = 2. 0, 8. 5Hz), 3. 96, 3. 81 (®i|S#|t£#-> > f 

b, 3H), 3. 85 (d, 1H, J = 13Hz), 3. 75 (d, 1H, 
J = 1 3 H z) , 2. 84 (m, 2H), 2. 74 (m, 1H), 2. 61 (d 
d, 1H, J = 8. 5, 13Hz), 2. 51 (dd, 1H, J=7. 0, 13 
Hz), 2. 43, 2. 35 ( @ i|S|i|t£# -> ^ 

Vv b, 3H), 2. 24 (s, 3H), 2. 3-2. 2 (m, 3H), 2. 0 
- 1 . 85 (m, 4H), 1. 65 (m, 2H), 1. 50 (m, 1H) ppm 

fiX^^ b)V (C I ) : m/z = 6 3 6. 4 ( !S C1+ !S C1 1^^#+H + ) 
, 6 3 8. 4 ( 37 C 1 +" C 1 IWIfiMfc+H*) o 

^j&ff!) 1 0 5 

V - (5 -7;M-n>f v K'J ;t/- 3 - (2-^?y>fji0 ) — 1— jx^v^jv 
^^■;P-Xbfn (/f'/K'JV-3, 4' -b'^'Jy>) 

^.fiO DMF ( 1 5 m L) tl-^r/^JV*^^-^t'n 
, 4' -tT^y 1%Mi& (373mg, 1. 23mmol) - 7 )V* 

UA y K-;P- 3 -WW. (500mg, 2. 59 mm o 1 ) fefflLK* N-> 
*H'JV (261mg, 2. 5 9mmo 1 ) > Kn^->^>Vf <; 7'/-* 
(3 8 1mg, 2. 8 2mmo 1 ) $.0* 1 - (3 -V* f^7 5 J -fxiMfr) - 

(4 7 3mg, 2. 4 7 mm o 1 ) *i&ijnLfc© Rl£ 
|3^4 8I^WL> HjO (2 5 0 mL) -e*JRU EtOAc (3X100 
mL) -C*fiWL, 
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H2O (2X150mL) > -i V ( 1 5 0 m L) "Cft^U MAL (Na:S 
04 ) , I^ftiL, *7A^n7f^77^ - (SG6 0->'J*, 5%MeO 
H/CH^h) -emU-rzk, 4 8 6 mg (89%) OSWb-fr****rt&«tt 

X H NMR (500MHz, CDC h) 58. 39 (br s, 1 H) , 7. 
37 (d, 1H, J=8. 2Hz), 7. 34 (dd, 1H, J = 9. 6, 2. 
3 H z) , 7. 29 (dd, 1H, J =8. 9, 4. 4 H z) , 7. 23 (dt 
, 1 H, J=7. 8, 1. 2Hz), 7. 14 (d, 1H, J = 2. 3Hz), 
7. 03 (t, 1H, J = 7 . 3 H z ) , 6. 98 (dt, 1H, J = 8 . 9, 
2. 5Hz), 6. 87 (d, 1 H, J = 7 . 5 H z ) , 4. 7 3 (d, 1H, 
J = l 3. 7Hz), 3. 96 (d, 1H, J = 14. OHz), 3. 82-3 
. 92 (m. 2 H) , 3. 7 2 - 3. 7 8 (m, 1 H) , 3. 13 (t, 1 H, 
J = 1 3. 4 H z) , 2. 91 (s, 3H), 2. 73 (t, 1H, J = 13. 
5Hz), 1. 83 (dt, 1 H, J = 13. 5, 4. 4Hz), 1. 65-1 
. 7 5 (m, 2 H) , 1 . 5 2 - 1. 5 8 (m, 1 H) , 1 . 40 (d 

t, 1H, J = 1 3. 0, 4. 3Hz) ppmllf^^^h^ (CI) : m/ 
z 4 4 1 (M+ H) o 

ggfififflj 1 0 6 

l' - (2- (3- (5 -yfrjruj y K 'J ;u) ) j-^ju) ) -\-*$>y7,)V 
»-;v-^en (4>F } )y-3, 4' 

- 7 0 V<OC H 2 C 1 2 (8mL) + 1 ' - ( 5 - 7 )V* u >f > K U ;V - 3 - ( 
2-i^y^;w) ) - l-^>^jWt^*-^t'D (^>K>;>-3, 4' - 
tT^U-y>) (1 0 Omg, . 2 2 6 mmo 1 ) D i b a 1 -H (TH 

IM, 0. 9 1 mL, . 90 6 mmo 1 ) 4r«SflnLfco 2. 5^t, 
I^ftt: 1 M NaOH (20mL) *^i)D LTKJ&flfJbS CH^ hff 
JRU 1 5 55-M5^ <it#L^o i^l#»*CHiC 1 2 (3 x 5 OmL) TWltf! 
U Ty^y (5 0 mL) T*i5feitL, I&tK L (N a 2 S OO , X^IlL, * 9 
- (SG 6 0 5"J*, 5 %M e 0 H/C H2 C 1 2) -Cffi^i" 



(204) #*¥8 - 5 1 1 5 2 2 

2>b, 6 6mg (68%) V>%.m<k&%)&f&&®fok LT# £>*lfc 0 
l H NMR (500MHz, CDC 1 0 58. 2 0 

(br s. 1 H) , 7. 42 (d, 1H, J = 8. 0Hz) , 7. 20-7. 
30 (m, 4H), 7. 06-7. 14 (m, 2H), 6. 93-6. 97 (m 
, 1H), 3. 84 (s, 2H), 3. 08 (d, 2H, J = 1 1 . 7Hz), 
2. 94-3. 00 (m, 2H) , 2. 93 (s, 3 H) , 2. 71-2. 77 

(m, 2H), 2. 19 (t, 2H, J = 12. 3Hz), 2. 07 (dt, 2 
H, J = 13. 2, 3. 9Hz), 1. 75 (d, 2H, J = 13. OHz) p 
pm ; H**^ Ml/ (CI) m/z 4 2 8 (M + H) o 

^jfeffll 1 0 7 

Xg 1 ) l-7'o^-4-7)Vtn-3, 5 - g^JW^g > 

5*0(7)4 -7'n^-2, 6 - y^f ;V7-'J > (8. 3 g, 4 2 mm o 1 ) t 
H* 0 (5 OmL) <t<7)jf b ^ti^, SO* (6. 2 5mL) ^r^JPL^o r 

> - a i-ClfJ^lil ? ti^> I -CN a N 0 ; (4. 1 g) Z$k®Kfrif 
T^iPL^o A (3 OmL) fc^iPLT, L7t 0 ^f'^l 

f>HBF 4 (50%, 13. 7g) zmr Ltzo &btifz&&itmmzm&mM 

L T L > H:0 (30mL) , MeOH (3 0mL) X^EtiO (60mL 
) "CftitU I^TP 2 0 5 -C1 6B$MIfe7Kt^o tTOH^ s ^tS 

B^^^iAcc^ov^c^^^^^^n-eip^L^o E t 2 0 (5 

OmL) S^O. 5M NaOH (3 OmL) ^#«Lt. t«S**IU 0 
. 5M NaOH (25mL) ^ H 2 O (25mL) > 7*7^fV (25mL) "C 

ft&u J3^7XL (m g s 00 > m^-mm-r^ t , 6. 06 g (72%) <di- 

*H NMR (5 0 0MHz, CDC 10 <5 7 . 17 (d, 2H, J = 6. 2H 
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Z ) , 2. 21 (s, 6H) ppmo 
Xg_2 ) 4-7;l/^-n-3, 5 

v^^v">^glj«9<-f(120mg, 4. 92mmol)<7)THF(2mL) 
S^^3 ^^ B a H*^iiDL> ^v^-cJI-fk* (1. Og, 4. 92mmol)<£> 
THF (3mL) o < «9 t » Lfco iORJ&fi-fr** 1 B*M»* 

iDii, 3fcv>T?aaK*#u, co: (Mm) *»u immmwL, im 

HC 1 (1 OmL) Sr*iDLTKJiS#JhS*fco fi^®*E t*0 ( 3 x 2 5 m 
L) -etttBU ^7^> (2 5mL) Ti5fc& U Jtt* L (MgSO<) , M^'M 
m-t&t, 0. 82 g (9 9%) <0£»k#*b*«afclH&IS#fc LTft^fc, 
'H NMR ( 5 0 0 MHz, CDC 10 $7. 81 (d, 2H, J = 6. 7H 
z), 2. 36 ( s , 6H) ppm; 
fi**^ MP (CI) m/z 16 8 (M-H) 0 

IjgBO*feT*Jfc«l 0 8 - 1 2 0 ^k#«J*«j&Lfc. 

^mn i o 8 

1' - (3- ( (S) - (3, 4 -y?PP7x~;W ) -4- (N- (3-» 
pp - 4 - ^-iV^-a^O W ;P) (^fjVTjZjJ ~?JtJ^l - 1 ?>*>Jl' 
*^;i,-;*fcfp (^f>K'J>-3, 4' -^'jy>) 

Il^^JV (CI) 6 5 6 ("C 1+ JS CI m&fo+E*) , 6 5 4 ( J5 C 
1 + J5 C 1 |0HS#+H + ) o 

gEjfeffjj 1 0 9 

1' - (3- ( (S) - (3, 4-v^nP7^-;v) ) -4- (N- 
an-4-7^P^^ > /-fJV) (^^-^T^y)) - 5-7Hn- 

1 ^ >;*ju*~.H/-.Xbfp 4' -tf^'Jy'^) 

li^^^fJV (CI) 6 7 4 ( i7 Cl+ 3, Cl Rlfctt+H*) , 6 7 2 ( 3S C 

i + 35 c i m&fc+E*) o 

mmm 1 1 o 
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1' - (3- ( (S) - (3, 4-y»PQ7i^) ) -4- (N- (4-7 

p (^f > k V y - 3 , 4 ' ~ g ^ 'J y >) 

SC**^* MP (CI) 6 2 0 ( J 'C1+' S CI pjtf£te+lT) , 6 18 ( 35 C 
1 +"C 1 ffifc#+H*) o 

j^OTJ 1 1 1 

1' ~ (3- ( (S) - (3, 4->^PP7x-)V) ) -4- (N— (4-7 

-Xb'p ("f > Kl? >- 3 , 4J -b'^'Jy>) 

MP (CI) 6 18 ( 37 C 1 + 35 C 1 + 

H + ) , 6 16 ( 35 C 1 + 35 C 1 ffiffifr+m o 

sfejftgd i 1 2 

1' - (3- ( (S) - (3, 4-/^pp7j^) ) -4- (N- (3-» 
nn-4-7J^P / ^'/-fJW (£j^7jZlj 7^-)\<) -5-7^p- 
l-T-bf^-^H'P (W>K';^-3, 4' 

fi**^ hJV (CI) 6 3 6 ( 37 C 1 + 35 C 1 |s]te#+H*) , 6 3 4 (" C 
1 + 35 C 1 |WH£#+H 4 ) o 

mmm 1 1 3 

1' - (3 - ( (S) ~ (3, 4 -v^PP7^-;P) ) - 4- (N- (4-7 
;^^-p-3, 5 -y,?t g-jW^ *Ss( JW) (^^-JVT^V) ) 7^-JP) - 5 - 7 ;P 
^-n-i-T-trf-^-^i^P (--f > K'J >- 3 , 4' -fcf^'Jv^) 
jSS*^* MP (CI) 6 3 0 ( 37 C 1 + 35 C 1 n<t#+H*) , 6 2 8 ( 35 C 

1 + S5 C 1 |5]te#+H*) o 

jlfiEffl) 1 1 4 

1' - (3 - ( (S) - (3, 4 -v^aP7^~;P) ) - 4- (N- (4-7 
;u^-n-3, 5 - ~s fl- )\"<y V 4 )V) Oj^Jj^ZAZl 1 - I- * 9 

y^M^^-xk'n (^ > K V y - 3 , 4 ' -^JvjQ 
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®**-<^ MV (CI) 6 4 8 ("C1+ 35 C1 ffitt#+H*) . 6 4 6 (" C 
1 + 35 C 1 m&fc+H*) o 

^mn i i 5 

r - (3- ( (S) - (3, 4 ) -4- (N- (4-7 
ji/^-p- 3 - h 'J 7 )V7!ru jH+yv^yVJ ;v) (*<f-)VT3. J) ) T'f-.'W -1 
-^t 9 y 7,)V^=-)V- 7, M n (>f>K'J>-3, 4' -^'Jy>) 
SIX^^JV (CI) 6 8 8 (" C 1 + 35 C 1 mtiLfc+H*) ,6 8 6 ( 3S C 

1 + 35 C 1 |WH£#+H 4 ) o 

jfeftiifll 1 1 6 

1' - (3- ( (S) - (3, 4-^QQ7i^) ) -4- (N — (4-7 

5 - *j* ?-)\"<y vm jw) (p^^^r^y) ) rf^v) -l-r-fe 

^•;V-^b:°P U>KU>-3, 4' -^'Jy>) 

K*X^i7 h;v (CI) 6 12 ("C1+ J, C1 IWIfcte+H*) , 6 10 ( 3 ' C 
1 + 35 C 1 mUfc+H*) o 

HifeffJ 1 1 7 

1' - (3 - ( (S) - (3, 4-y?PP7^-;v) ) - 4- (N — (4-7 
Mn-3-b'J7^o^fJP^ > /'/>fA') (^f-;WT^y) ) ggyJiO -1 



*tfp (>f>K'J>-3, 4' -^'Jy>) 

Kfi*^* Ml> (C I ) 6 5 2 ( 37 C 1 + 35 C 1 TO#+H*) , 6 5 0 ( 35 C 
1 + 35 C 1 M&fc+n*) o 

gli&ff!) 1 1 8 

1' - (3- ( (S) - (3, 4->^on7x-jV) ) -4- (N- (4-7 
HP-l-t7K)V) (£<^JVTj_>0 ) 7*f-;V) - 1 -T-trf-;!/-^ E'P 
(-f/K'Jy-3, 4 ' - fcf ^ v >-) 

(CI) 6 3 4 ( 37 C 1 + 35 C 1 leHite+H*) . 6 3 2 ( 35 C 
1 + 35 C 1 |W1##+H + ) o 

^J&tffl 1 1 9 
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1' - (3- ( (S) ~ (3, 4-^PP7x^) ) -4- (N— (4-7 

S**^ MV (CI) 670 ( J7 C 1 + 35 C 1 Hm#+H + ) , 6 6 8 (" C 
1 + 5S C 1 |sU£#+H*) o 

$kMM 1 2 0 

1* - (3- ( (S) - (3, 4-y^PP7x-jV) ) -4- (N— ( 1 - ± 

)V) - 1 (^>KU>-3, 4' -fcT^'jyv) 

H**^* (CI) 6 16 ( 37 C 1 + J5 C 1 R##+BT) . 6 14 ( J5 C 
1 + 35 C 1 mfefo+H*) o 

Hjfeff!) 1 2 1 

1' - (3- ( (S) - (3, 4-/^PP7x-JW ) -4- (N- (3, 5 
- ~J*?-)Vs<> )V) (^■f-JVTg >Q ) - 4 -7 - 1 - * 

? V 7,)V*~)\s-7,\Su (^>V)y-3, 4' -b^'jyV) 

%mm 1 0<^I*M2<^^;i'U^A£:7i^;wj^A^;L-C, ^j&^J 1 
OO^MfcraC^JHfcffl^T, 2- (S) - (3, 4-^007*-^) -4 

fi^^hJV (FAB) : m/z 704 (M+H, !7 CI+ iS Cl P>U2:#, 1 
0 0%), 7 0 6 (M+H, "C1+ 5 'C1 |W)##, 80%) 0 

%mn 1 2 2 

1' - (4- (N — (3, 5 -*J*?-)\"<yV4 Jl/) Uf^T^y) ) -4- 
•/•f-JV) - 1 -T-kf-fi'-T* (^>KU>-3, 4' -bf^'J 
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Si7^^f;u (FAB) : m/z 5 2 4 (M+ H, 37 C 1 + 35 C 1 1 
0 0%), 5 2 6 (M + H, "C1+ J, C1 Rffifl:, 50%) o 

jljfefflj 1 2 3 

1' - (3 - ( (S) - (3, 4-y»QP7x^») ) - 4- (1- (2 -7 
.x;=.jl/>f g y/P) ) - 1 - * ? y 7,)V*~)\s-7,\LU (/fVK'J^- 

3, 4' -tf^'jyv) 

Igl) 1- (2-7x^M?r/P) - 2- ( (S) - (3, 4-y»o 
D7t^^) ) -4 - ^ > -r > 
SE3)E#H*CT, - 5 1 3 60llgA-ettj!tLfc) 0. 17 8g 

(0. 77mmol) <D 2 - ( (S) - (3, 4-^nn7xiA/) ) - 4 - 
^yy-y- 1 -^■-fl/XD'O. 099mL (0. 85 mmo 1 ) <T> 2 , 6 

5mL©M^f^'|ti:, 0. 1 3 6 m L ( 0 . 8 1mmol) 

0 i^tO. 333g (2. 31mmol) 02-7iiH5r/-JI/* 

d<oaj^-ci«pwaifc#L, - 2 otjt 2 u ^-e4tf 1 6f$wm# 

Lfc<> MT8B»H*#Lfc^ i^M^ 1 0mL<D«ft h 'J -7 A# 
ftXcr 1 OmLOftlxf-A/fftlL, JlfrStLfco 2X15mL«S 

IU, Sflftt, 500mL<7)3 : io o * * y - )v-m.it* * vy^ 

300mL<7)5:l00:0. \ * 9 J'-)\'-tiLil*<f-\'y-Ty*=-Tfoi?T& 
ffi-?2> 3 6 gCV'J 7 y^^n^ h^77^ - "C— g|S*&§£ Lfco —SB** 

«Lfc&JfttoB53**, 1. 2LC83 : 1 7«^fP^-»Ixf ^"Piit 
2>6 6g<0y'J*<7)77'r^a^nYF^77^-tiSlt^h 8 5mg (3 

1 g) <Dmwto*wt>tifco 

l H NMR (400MHz, CDC h) 52. 26 (a p p. t, 2H), 2 
. 85 (^>ryK 1H), 4. 08 (dd, 1H), 4. 27 (dd, 1H 
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) , 4. 

9-5. 0 (m, 2 H) , 5. 4 5 - 5. 5 5 (m, 1 H) , 6. 59 (dd, 
1 H) , 6'. 79 (s, 1 H) , 6. 85 ( d , 1H) , 7. 18 (d, 1 H) 
, 7 . 2 3 - 7. 3 0 (m, 2 H) , 7 . 35-7. 4 (m, 3 H) o 
Si^^ (FAB) :m/z 3 5 9 (M+H, 6 5%). 3 5 7 (M + H 
, 10 0%), 145 (7 %) o 

Xg_2_ ) V - (2- ( (S) - (3, 4-y»on7x^) ) -1- (1 
- (2-7x^JM^'/P) ) -4 JVQ - 1 - * ? y 7.)\y* 

_)v-^eo u>F'jy-3, 4' -fcf^uyv) 

^J&fll lSO f 2»:B«^tti:*^T, 3 - (S) - (3. 4-^*00 7* 
- 4 -* f JV7 3 y - 1 -^tv-f ^co-ft*? *) K l - (2-7i-H?^ 
Vd) - 2- ( (S) - (3, 4 -v? n n 7i^) ) - 3 -^^Srfflv^ 

X H NMR (4 0 0 MHz, CDC h) SI. 55-2 (m, 8 H) , 2. 0 
8 (t, J - 7 . 3, 2H), 2. 63 (br d, J = 1 1 , 1H), 2. 7 
0 (br d> J = 8. 3, 1H), 2. 86 (s, 3H), 2. 9-3. 

0 (m, 1H), 3. 71 (s, 2H), 4. 13 (d d, J = 1 4, 8. 8, 

1 H) , 4. 25 (dd, J = 14, 6. 2, 1 H) , 6. 66 (dd, J=6 
. 2, 2. 1, 1H), 6. 79 (d, J = 1 . 3, 1H), 6. 94 (d, J 
= 2. 1, 1H), 7. 03 (d, J = 1 . 3, 1H), 7. 05 (d, J=6 
. 4, 1 H) , 7. 15 (d, J=6. 5, 1 H) , 7. 15-7. 25 (m, 

2 H) , 7 . 3 5 - 7. 4 5 (m, 6 H) o 

g**^MV(FAB) : m/z 6 0 9 (M+H, 25%), 279 (100 
%) , 2 6 7 ( 5 0 %), 212 (30%), 1 8 7 (3 5 %) , 

Hffigjj 1 2 4 

1' - (3- ( (S) - (3, 4-y»nn7x-Jl/) ) -4- ( (N- (RX 
iiS) - (3, s-ypif^v^^) (^f-^T^y) ) -l- 
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y^^-^a U>K'J>-3, 4' -tf^'jy>) 

^Jftffil l 0 ©Ig 6 c7? 1 * — /i>-;* fc? n (>r > K»; >- 3, 4 ' 

- tT^sy v>) * 1 - T-tr^;w-^H°n (^>K'J>-3, 4' -tf^'Jv^) 

K«x.r, oo^JWtra-o#JB*fflv»r, (2 s) - (3, 

fi^^^hJV (FAB) : m/z 606 (M+H, "C1+"C1 GUfr*. 1 
0 0%) , 6 0 8 (M + H, i7 Cl+"CI mtiLfc, 8 0%) o 

1 2 5 

1' - (3 - ( (S) - (3, 4->'^n7x-^) ) - 4- ( (N- (RX 

ttS) - (4-7J^p-i-t7f^) (>»^7?y) ) -l- 

(^^K'J>-3, 4' -tf^'jy» 

$tMM 1 0 <^>X^S 6 <D 1 * > ;v * jr. ;u - f n (-f>K<;>-3, 4' 
-fcf^'JvV) ^l-7-bfil/-XK'n 4' -fc^'Jy» 

Kftx., * fcfift^>vM 4 -7Hn- 1 - + 7 KJ^ny^f KKftx. 
T, 0OfItra-©f)KtfflV»T, (2S) - (3, 4-y?nD7 

^ - ;u) - 4 -^^r'/t*6 6IgT$W^«lt*aiL)t, 
fi^^fJV (FAB) : m/z 6 4 6 (M+H, J7 C1+ JS C1 Rtt*. 3 
0 %) , 2 0 4 ( 1 0 0 %) o- 

IH^IlXO e *IS« 1 0 K1B*«>#tefc J: >9 > 1 2 

6-129 i:ie«t?.JiJlT^i^SJJILto fiL, X^I2T"(i, ^JH>f- 
f 8 < C-C^ffl-r^<7)-e{±^ < s 2 -xfjw^V^A^ D7^ KXfi 

7nt>7^->7A^n^ K*M"C«fli Lfco 

jyfegfl 1 2 6 

1' - (3- ( (S) - (3, 4-y'^D7x-^) ) -4- (RXtAS) - 
(N- (3, JV^>V^JV) (£j^TJ_>0 ) ^jg^JU) -1-7 

•bf iU-^b'n (W>K'JV~3, 4' -^')y>) 

1 H NMR (400MHz, CDC 1 3) $ 0. 97 (t, 3H), 2. 20 ( 
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S, 6 H) , 2 . 21 (s , 3 H) , 2. 42-2. 46 (s+m, 4 H) , 6 
. 23 (s, 2H), 6. 89 (s, 1H), 7. 04 (t, 1H), 7. 15 
-7. 21 (m, 3 H) , 7. 39 (t, 2H), 8. 18 (d, 1 H) • 
h)W (FAB) : m/z 6 2 0 (m*) o 
gEifeffll 1 2 7 

1' - (3- ( (S) - (3, 4-^QD7x^) ) -4- (RXttS) - 

(N- (3, 5 - v j^-ivovj )v) (^f;v7^y) ) - l -y 

-hf-JV- 5 - 

7 ;v + p - p (-f > K 'J >- - 3 , 4' - g 'J y > ) 

x H NMR (400MHz, CDC h) 50. 96 (t, 3H), 2. 20 ( 
s , 9 H) , 2. 45 (s , 3 H) , 3. 81 ( s , 2H), 6. 24 ( s , 2 

H), 6. 84-6. 89 (m, 3H), 7. 19 (dd, 1 H) , 7. 39 ( 
t , 2 H) , 8 . 13 (d d , 1 H) o 

filX^^ (FAB) : m/z 6 3 8 (m*) «, 

1 2 8 

1' ~ (3- (S) - (3, 4-y^nP7x-JV) -4- (RXttS) - (N 

- (3, 5 -v p< (^f^7^;) ) -l-T-b-f- 
jv-^xgn (-f > k U y - 3 , 4 ' -kis<i) -jy) 

X H NMR (400MHz, CDC U) 50. 96 (t, 3H), 2. 20 ( 
s, 6H), 2. 21 ( s , 3H) , 2. 41-2. 45 (s+m, 4H), 3 
. 78 (s. 2H), 6. 22 (s, 2H), 6. 89 (s. 1H), 7. 03 
(t, 1 H) , 7. 15-7. 21 (m, 3 H) , 7. 39 (t, 2 H) , 8. 
18 (d , 1 H) o 

S**^* h)l> (F AB) : m/z 6 3 4 (m + ) 0 

jSifeff!) 1 2 9 

1' - (3- (S) - (3, 4-^PP7x^) -4- (RXteS) - (N 

- ( 3 , 5 - g%>W^> VM ;w) (jf-j/T ^) ) a - 1 -7-fcf; 
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l H NMR (400MHz, CDC 1 0 50. 97 (t, 3 H) , 2. 20 ( 
s , 9H), 2. 44 ( s , 3H), 3. 81 ( s , 2H), 6. 22 (s, 2 
H), 6. 83-6. 88 (m, 3H). 7. 18 ( d d . 1 H) , 7. 38 ( 
t , 2 H) , 8 . 13 (d d , 1 H) o 
M**^ hfr (FAB) : m/z 6 5 2 (rrT) e 

$kt&m i 3 o 

1' - (3- ( (S) ~ (3, 4-y»PP7x^) ) -4- (RXttS) ~ 
^ (3, 5 — >'^f ^7x^.;i/) 'O'f-)]') - \-J?y^)V* 

-)V-7,\Lu U>K'J>-3, 4' -H'^'Jy>) 

(THF+t2 9 0 mg (1. 9mmol)«93, 5 - it* *f-)\"< V V)V? n 
7-f W5 3mg (2. 2mmol)^^^AMISU) 3, 5- 
y>f-M>yJl/7^v")A^05^ h'^THF ( 3 m L) lmL© 
THF+C01' - (3 - ( (S) - (3. 4-v 

^nn-7i^;v) ) - 3- (N-j< h*^-N-^f ^7?; # ;v ;!✓) T'a 

- l ? tf a (^ y K 'J > - 3 , 4' 

(lOOmg, 0. 1 9mmo 1, **Wl KEi<OBMkflllH«*ftTKT, 91 

$^*fcJ: £*9>o < V) tmULtio BOSS*** 60t"C4 0 53iW4f# 

U 2 0m LOIN HClKttAUfc. i»S:3 x 1 0mL©E t OAc ?i 
tBLfco #«J*tfi*&«:'fr*>-^ JKtKU SMSLfco »LC (CH.C 
0%EtOAc) fc> 2 0mg«^h>^#f,^ o 

^ > (19. 4mg) COM e 0 H (3mL) »C, j^^**^ h 'J * A 
(7mg) SrifodDLfco t©»^**5 5 "C-C 11$ Mii#U «*t Lfco 
LC (CH2C h + 4%MeOH) *#!»■*-* , RfO»v^14# ( 

X H NMR (400MHz, CDC 10 , StettA : d 1 . 7 1 (d , 2 H) 
, 1. 92-2. 12 (m, 6H), 2. 23-2. 29 (s+m, 9H), 2 
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. 5 0-2. 

60 (m, 2H), 2. 72-2. 76 (m, 1 H) , 2. 88 (s, 3H), 
2. 95 (d, 2 H) , 3. 76 (s , 2 H) , 4. 00-4. 06 (m, 1 H 
) , 6. 69 (s, 2 H) , 6. 83 (s, 1H), 7. 05 (d, 1 H) , 7 
. 19-7. 24 (m, 3 H) , 7. 37 (t, 2H), 7. 44 (s , 1H) 

O 

Hft*^ hfr (FAB) #H£#A, m/z601 (m + ) , 6 0 3 (m + + 2) 

o 

l H NMR (400MHz. CDC Is) , JI'I'±#B : d 1 . 69 ( d , 2 H ) 
, 1. 74-1. 79 (m, 1 H) , 1. 83-1. 90 (m, 1 H) , 1. 9 
3-2. 05 (m, 2 H) , 2. 07-2. 20 (m, 2 H) , 2. 24-2. 
36 (s+m, 8H), 2. 42-2. 47 (m, 1 H) , 2. 55-2. 58 
(d d, 1H), 2. 66-2. 72 (d + dd, 2H), 2. 87 (s. 3H 
), 2. 86-3. 00 (m, 2 H) , 3. 76 (s, 2 H) , 3. 91-3. 
95 (m, 1H) , 6. 72 ( s , 2 H) . 6. 82 (s, 2H), 7. 13- 
7. 19 (m, 2 H) , 7. 18-7. 21 (m, 2 H) , 7. 36 ( t , 2H 
) • 

gS*^ MP (FAB) IWSttB, m/z 6 0 1 (m + ) 
, 6 0 3 (m*+ 2) o 

i 3 i 

1' - (3- (R) - (3, 4-/^an7x-f) -5- (N-3, 5-y> 

•?-;i/7 y) -5-^^v-^>f-;v) -i-^^>^,;p»- 

JU-^fcTp (4>h*')y-3, 4' -bV'Jy>) 

Xg 1 ) y7j/Wl ( 2 - (S) - (3, 4->'^PQ7x^^) 

*.7kt&*T1$t9L%:i!)*h> 2- (S) - (3, 4 - v * n d 7 ^ -^) 
h-4-Jc:>K(5. 04 g, 20. 6mmo 1) OraLO^^nn^^V 
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atffc**"*'; ^2 . 15mL (24. 6mraol) S^fHW 
7 5K (0. lmL) £«jLfco #*Pi&*|fc*U 
"C-&«#Lfco «JET-?»i*£lfc*L*:o #fc*ifc*W*BM*^>i'^#*L 

fJH:i)SL> 9 JTV*9V (7 7mmol) <7> 1 0 0 m L -f frfei&K *5> o 

fe-?fi^$r> ^**>-ftKi^A/o45E* 2 o : 1-3 : ltltiHtSV 

'J 7>f --CJfflfJi-r* 4. 6 6g (8 4%) <7?v 

77>f;v- (2- (S) - (3, 4-y^on7i-JV) -^^h-4-jc> 

l H NMR (CDC 1 j , 400MHz) '.82. A A ? 4 >TV K 

1 H) , 2 . 8 2 {%%t\1*4 V? y h, 1 H) , 3 . 4 3 (b r s , 1 H) 
, 4. 98 & 5. 02 (AB^7^f7hOd, 2 H) , 5. 16 (br 
s, 1H), 5. 63 (m, 1 H) , 7. 09 (d d, J = 2. 2Hz, 8. 3 
Hz, 1H) , 7. 34 (d, J=2. 2Hz, 1H) , 7. 38 (d, J = 8 
. 3 H z ) o 

Xf§2 ) 3- (R) - (3, 4-'^PQ7x^) ^^7- 4 - 

fliev 7^h>4. 56g (17. 0 mm o I) <D3 4 0m L<D"r h5t K 
n75>l)g(^ 02g(17. 8mmo 1 ) <0 1 7 0 mLC*!* 

o «e*ttJB* 1 0 0 m L -f o<7) v ^ n n ^ * > 

"7-r -"eflMKLfco 1 0 : l^)y^nD^^>-^^/-Ji/tiSltl)t, 3. 
94 g (90%) <7)3- (R) - (3, 4-y?DD7xif) 4 -i 

18 3 ) (N— (3, 5-v^^-^7^-;b) -N-^f-^) - ( (3- (R 
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) - (3, 4 - PP7 — - 5~-X->-<< JU) ~ T ^ 

_K 

Ijg20*^V» (3 OOmg, 1. 1 6mmo 1 ) * 5 m L <7>v* n u .* 
*>fc»»Lfco ^Tk^* L ZtlK 0 . 13 1mL (1. 5 0m 
mo 1) <DMi\L***r U JK ^fl|Oy>f**^A7 5 K*«iWL*: 0 2c 

n> * >K»»L^ 0 **^'t , -C^L*5&«t), UK (Barluenga 
J. , Bayon A.M. ^.Z/A sensio G. J. Chem. Soc. 
Chem. Comm. 1 9 8 4, 1 3 3 4 <7)#Jl|I&-$£.o X 3 , 5-v^f-^T- 

'J Slit Lit) N-p«^;W-3, 5-^f^7-^3 13mg (3. 3 

2 mm o 1 ) SriasJn ^cv^-e J* 'J J~-f-)VT 5 > 0 . 5 mL ( 3 . 6 mm o 1 ) 

TT****l!**Lrt:. SHSH#*m*l 5 m L ©ftlxf^Xlf 5 m L 

iLfc. io*fll»tt«-*, io : i-3 : it 

*->'J iiYfWOir h^57-f -fffifitSt, 3 8 6mg«0 (N 
- (3, 5—>'^f;V7x^;l/) -N-^^-JV) - ( (3- (R) - (3, 4- 
S^nn?* — JlO M^-5-xV->fjl/) -75 F (8 8%) blitz* 
X H NMR (CDC h, 4 0 0 MHz) : $ 2 . 15-2. 35 (m, 4 H) 
, 2. 29 (s , 6 H) , 3. 09 (s, 3 H) , 3. 26 (*-f >"r? h. J 
= 7. 2Hz, 1 H) , 4. 88 (d, J = 7. 6Hz, 1H), 4. 92 (s 
, 1 H) , 5. 5 (m, 1 H) , 6. 45 (s, 2 H) , 6. 91 (dd, J = 
2 H z , 7Hz, 1 H) , 

6. 93 (s, 1H) , 7. 30 ( d , J =8. 3Hz, 1H) , 

Xg4 ) 3 - ( R ) - ( 3 , 4 -y^QP7x^) - 5- (N — (3, 5- 
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mrlEXfI<O^^^I 3 8 6 m g (1. 0 3 mm o 1 ) Hifctfl 1 Kf£«<7) <fc •? 

/uSr»feo #cv»"C, :wtft3 8 1 m g£ 1 OmLO^V-if ^UiWSLfco iit 
K 4 5 2 mg (1. 0 2mmo 1) OEft*»*jSillLfc. Sfifl ^M«#L 
5 mLC07R?r^iPLT> RjEB*flfit $*fc 0 RlSfi-frW* 1 OmLf^ 

iau »j»l*: 0 mmwnz. ^*yr * (2:1) -e-^sn-* 

V'J*r^^a7h^5 7>f-tffi8t6t» 329mgco3 - (R) - (3 
, 4 -i?? uu y x.~)V) -5- (N- (3, 5-y^f^7x-ji/) 

Jim 5) 1 ' - ( 3 - (R) - (3, 4-y»QQ7x^) -5 - (N~3 







+ 




- i -* $ y* 




-3, 4' 





*J&#!] 2 fcSe3jt<E>3MHfcfto-C\ ±f5T^T , fe: K 1 0 7 m g ( 0. 2 8 7 mm 
ol)$-, 1 -jn 9 y *)V* — )V-7.\Su {A y KU y- 3 , 4' -t'^'Jy/' 
) SKItMtJi:, 1 0 3m g (Jfcsfs 5 8%) «0 gJg<t^ *Lfc 0 
X H NMR (CDCh, 400MHz) : 5 2. 23 (s, 6 H) , 2. 86 
(s, 3H) , 3. 09 (s, 3 H) , ,3. 72 (s, 2H), 6. 49 (s, 
2H), 6. 9-7. 2 (s, 8H)o 

MS (CI) 1628 (M'+l, J5 C1X 2) , 630 (M'+l :"C1 & 
"CD, 

%mn 1 3 2 

jj - (3- (R) - (3, 4-^PP7x^) ) -5- (3, 5-/Vf 
;i^7xx;v) - 5 - 1 ? y 7, jw-fr — bfn (4 y 



K'J >- 3 , 4 ' - fcT^'J v>) 
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Xg 1 ) (N-> h^->-N-^f-^) " (3- (R) - (3, 4->'^an 
7i^A/) - 4 -^-b-JV) — T 5 K 
*7KIS-"t , -e^SPL^^^> 744mg (2. 87mmol) <0 3 - (R) - ( 
3, 4-/^07x^) -5-^*-tr>BK (**fc09 1 3 2 . Iff 1 ) m^LK 
, 1 -t Kn4f->^>"/h T V- )i> 4 6 5 m g (3. 4 4 mm o 1 ) & 

Xfl- (3-y>f^7^^nk» - 3 5 K^m^6 6 
Omg (3. 4 4mmol) £^iP L£ 0 ^V>-C, Ltc 0 ifitl 

B#M1t#L^:m^> N, 0-y^f;^KnJfyjl/7r/MS8 4 0mg (8 
. 6 lmmo 1) aCh'J if ^7 5 > 1 . 2 mL ( 8 . 6 mm o 1 ) co 5 m L 
<DV 9 o a * * i*LHfllin t/jo — IfeJWP Lfc*H#«6*K2&ISt* L 

, tt&U liL, ^^-^>-^^-x.^;kt)^)@2^ 5 : 1-2 : l k UT*tt 

& -> 'J #^;Pc7)y- n7h^77^f --Cffl^-r^ 762mg (88%) (N 

(3- (R) - (3, 4->'^DD7x^) -4-^*-fe-;V) -7 5 W 

'H NMR (CDC I), 400MHz) '.8 2. 34 (m. 1H), 2. 69 
(jUtttd. 2 H) , 3. 09 (s, 3H), 3. 23 (H>fyh, J=7 
. 3Hz, 1 H) , 3. 56 (s , 3 H) , 4. 95 (s , 1 H) , 4. 98 ( 
mthtd, 1H) , 5. 6 (m. 1 H) . 7. 0 (dd, J =2. 1Hz, 8. 
4 H z, 1H). 7. 28 (d, J = 2. 1 Hz, 1H), 7. 32 (d, J = 
8. 3 H z , 1 H) o 

Xg_2 ) 3- (R) - (3, 4-y»PP7x-^) - (N-^f^ry-^f 

M^kLfco 3 10X«4K|B*LfcJ:dKJa4*»*l. 2 3g (2 

. 7 7mmo 1) ©MlfrT*IL^o yV *^v<?)^Dv h^77^ - ($ 
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mm ; -^o^n :iix^=5 : i) -cftR-r**, 6 1 8m g (21 

fI-C8 1%) - (R) - (3, 4-^DD7ii*) - (N-^h^rv-- 

r^y) - 5 -**v-^ ;^#£>*i£ 0 

I3H3 ) 1' - (3- (R) - (3, 4->7na7x-f) -5- (N — ^ 

h*-y-* ?-)ut$ j) - 5 v-s<y?-)v) - i 
*~)\s-^\£u (^r>K'j>-3, 4' -bf^»;y>) 

flfriaX^i2^T;VT y t 32mg (1. 09mmol) 2 

-^V) tttK*ft-ca5c«JT5 Sit-f&t, 369mg (61%) <D 1 ' - (3 - ( 
R) - (3, 4-^nn7i-^) -5- (N-* -N- (^fJV) 

75/) JV) - l * > ;* ;v * — ;w - tf n (>f>K'J 

> - 3 , 4 ' -t^'Jy» S> ftfco 

1 H NMR (CDC h, 400MHz) '.8 2. 87 (s, 3H), 3. 10 

(s, 3 H) , 3. 60 (s, 3H) , 7. 0-7. 4 (m, 7H) , 
XgU ) 1' ~ (3 - (R) - (3, 4-y»QQ7x^) ) -5- (3, 
5 -->'^ f - 5 -^^v-^^f jv) -i-^^>^;i/ 

»-;t,-^b:°P (>f > K'J>-3, 4' -^'J->'^) 

tlilIig3©7 5K (7 3mg, 0. 1 3 mm o 1 ) <D 1 . 2mL^)THFi 

RitLfc) THF^oo. 7M 3, 5-/7f *7x^^-/^7dv 
-f K#»l. lmL^«iL/co RJESfi-frW* 5 0 ti:Mt^ 1. 

A-CJfcfcU tt3U iiU v^nn* * y -&WL^<f-)i><D&}m* 1 0 : 1 — 
1 : 1 i: Lt-IIt4->'J *^JK?)^ 7-f - -effiUtl. t> 5 5mg 
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(70%) <Dmmik&mmhtitzo 

l H NMR (CDC Is, 400MHz) '.8 2. 34 (s, 6H) , 2. 86 
(s, 3 H) , 3. 23 (m, 2 H) , 3. 74 (s, 2H), 7. 0-7. 5 
(m, 1 0 H) o 

MS (CI) : 5 9 9 (M*+l : JS C1X2) , 601 

(M* + i : JS C i & 37 C l ) o 

^mm 1 3 3 

1* - (3- (R) - (3, 4-y»on7i^jl/) -6- (3, 5 - i? * * 
y*.=.)V) - 5 z*JL V-^^'>^) -1-^ j , >AJK^-f-Xb:n (-< > K 
U > - 3 , 4 ' — tf^g U *jy) 

70mg (0. 126mmol) <D 1 ' - (3 - (R) - (3, 
7x-*) - 5- (N-p<b^->) — N — 757) - 5-**V-^ 

-l-^^xW^ib-^t'n (-f>KU>-3. 4' -^'jyv 
) (**W13 2, Ig3) 3 2^»#tH*J:, 3, 

;M>y'JV7^^v"7A^D7^ K<^)0. 8M THFiJg-e^St/to *lfl 
P)-«^->'J ov F^7 7^-Cf ItS 3 3mg 

oSEJBffr&'tt (4 3%) tf&btltZo 

X H NMR (CDC 1 3 , 400MHz) IS 2. 24 (s, 6 H) , 2. 86 
(s, 3H) , 3. 47 (s, 2H), 3. 72 (s, 2H), 6. 64 (s, 
2 H) , 6 . 8 - 7 . 4 (m, 8 H) o 
MS (CI) 1613 (M* + 1 : 35 C 1 x 2) , 615 

(M' + 1 : 35 C 1 & "CD, 

jjjfcff!) 1 3 4 

I' - (3 - (S) - (3, 4-^pQ7j^) -6- (3, 
■7^-;v) -6-^#V-A^ryji/) - 1 - * ? > ;*> jw» g. ;u - x g n Qj_>_K 
'J 3 , 4' v>) 
3- (R) - (3, 4-;^nn7x^jV) -4-^*-tr>$ (^JfetfJ 1 3 1 
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, ig2) nmm 13 i , 1111x^2 <o^m-c a- ( s > - ( 3 , a - -j 

tuu-y - 5 -^■/■r>Btfc£JfeLfc<, 4- (S) - (3, 

a-7i^;w) - A -^-?7->Wt* (N-p« h^->-N-^^;u) - (4- (S) 
- (3, 4-7^nn7j^) -6-^^-;!/) -75 Ktf^L, ^t* 
*Jfc#!)13 2> Iff 4 HfE<to:£ifeT3, 5-/^^7x^7^>'^Ay 

l H NMR (CDC h, 400MHz) : <J 2 . 32 (s, 6 H) , 2. 80 

(s, 3H), 3. 74 (s, 3 H) , 7. 0-7. 4 (m, 1 OH) o 
MS (CI) 1613 (M'+l :"C1X2) , 615 

(M'+i : !S ci & J7 C l ) o 

1 3 5 

1* - (3 - (S) - (3, 4-^nn7j-^) - 6- (3, 

7J.-JV) -5- (RS) -^f^-e-^^V-^^y^) -i-*?V7,)V 

*j=JU-X^_a (>f^K'J>-3, 4* -^'Jy"/) 

IfJ_) 4- (S) - (3, 4-y^ao7j^) -1- (3, 5 

^7x-JV) A7-h-6-xy- 
1 . 4 2 g (4. 5 Ommo 1) <D (N - M h * */ - N - * f" AO - (4 - ( 
S ) - ( 3 , 4 - y * n n 7 * - ;u) - 6 - ^ 7*-r - ju) -75 K l 3 

* 2 OmL^iSTHFCllUo 1. 8g (9. 6 mm 

ol) ©5 -■7'n^- m -^r->V>S.0 f 4 6 3 m g <0 v -> A fflj 19 < 1* d*S> 
Mi£L£3, ^7x-JW^-/">A7*07>f OmL THF 

^ 1 0 : 1 — 5 : 1 t lt$s«-t* 07^77-1 

-■CffiSi-r* 1. 5 7g04- (S) - (3, 4-v^OU7i^-;V) -1 
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- (3, S-^f^xi^) -A^h-6-x>- \-*y (9 7%) 

XfI2 ) 4- (R) - (3, 4 -ygPP7*~Jl/) -1- (3, 5 -y ^ 
^7x-Jl/) -2- (RS) ~^f^-A^f-6-x>- 1 - ^ > 
Adft>f;uy'->7f > (0. 10 8mL, 0. 5 1 2mrao 1) X^O. 0 
8 9mLO^Wf^**75 KSr 2 mL ©ft*T H F K#fLfc 0 
J&4>-e^*P Lti&K, 0. 306mL (0. 49 mm o 1 ) <T> n -T^W 

■Jf7A (1. 6MA^f>il) «r«intfco 2 0#M3£#Lfcf£K, 
£ K9>f T-f *-7«fc h >*&K<ftx_, 4- (S) - (3, 4-^on7x^ 
) -1- (3, 5-v7f^7x^^) -Ayf-G-i^-l-^V (154 
rag, 0. 4 2 6 mm o 1 ) WgST H F 'M 2 m L * y r/ y ti» L/: 0 1 
V$ffl$tWLtz1&.K, 0. 066mL (1. 06 mm o 1 ) <D3— Y 2 9 

14fflS:ft*Jff-^-C2jRJl!ltfJLfc 0 ^^«li*7*7^ >«L> ^t^cfiifc 
Wti- h u -7 A"Cffi*U «SU ftftlU A+t^-ssxf l o : 

i — 7 : it b-ci§(St"r*-> , j*r;K^^n*7h^9 7'f- , ^ffisa-r*t, 1 5 

Omg<04 - (R) - (3, 4-^nn7x-Jl') -1- (3, 5 
7x-JP) -2- (R&S) -^f^-^7 , I ! -6-xy-l-iV (94%) 

§8 t o 

1 H NMR (CDC 1 j, 400MHz) : S 1. 06 (d, J = 7Hz, 1. 
5 H) , 1. 14 (d, J=6. 7Hz, 1. 5 H) , 2. 30, 2. 31 (s 
, 6H) , 2. 5 (m. 0. 5 H) , 2. 6 (m, 0. 5 H) , 3. 1-3. 2 
(m, 1 H) , 4. 9 (m, 2 H) , 5. 5 (m, 1 H) , 6. 8-7. 4 (m 
, 6 H) o 

1313 ) 3- (S) - (3, 4-y»Pn7x^») - 5- (RS) 

- 6 - (3, 5-y^f^7x-^) - 6 -jjfr V-^-jrjfj — ^ 
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Y <J ^A-CMt3SLT3 - (S) - (3, 4-->'^nn7^^ 
jv) -5- (RS) -*^;v-6- (3, 5 - -6-*^v 



1' - (3- (S) - (3 


, 4 - V 9 nn — 


- 6 - 


(3, 5 


- V * )V y x. =- )i<) -5 


- (R S) -**-/l>- 6 - 






-\—*9 vt. — 




3, 4 


' — fcf^i 



n (-T > K U > - 3 , 4 ' -k'^UvV) TSt7ni&T 5 J it-r & t , ^®fb£-«J 

l H NMR (CDC 1 3, 400MHz) : il. 05 (d , J = 7Hz), 1 
. 08 (d, J = 6 . 7Hz), 2. 3 0 & 2 . 32 (s, 6 H) , 2. 89 ( 
s, 3H), 3. 72 (s , 2H) , 6. 8-7. 0 (m, 1 OH) . MS (C 
I) : 6 2 7 (M'+l :"C 1 X 2 ) , 629 (M'+l : M C1 & "C 1 
) o 

gSffiff!) 1 3 6 

1* - (3- (S) - (3, 4-/^P7x-Jl/) -4- (3, 5 - (gg_h 
'J 7 JV^ n^f;U) jVj; 4r>Q - 1 - T -fe ■f-JP - g O (-r>K'J>--3 

, 4' -^'Jy> ) 

XfgA : 2- (S) - (3, 4-->^Dn7x-Jl/) -4-^>-r>-l-^ 

- 

^S(02- (S) - (3, 4-y^nn7x^;u) -4-^>-r>R (7. 0 
gm) (J. Hal ef, Bioorganic & Medicinal C 
hemistry Letters 1993, 3, 3 1 9 - 3 2 2 KfSMv>1S 
Ss-CS&itt) CO^-XJW (5 0mL) fciftfc, HStK^^U^^AT^? A ( 
7 0 0 m g) ^SS-HWTiTU^o RS&fc* 4 0tC3 &#M»L, 
tST16W»Lfco RSJlil^v 2 5mL<7)2N N a 0 H 4r^tr Kft 
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aiSO^tliL^o 75r>i^D7h/57^-i:J:i5, ^®ffc-£-& (4. 
5gm) ri^flc^t LT#£>*trf:o [a] D = +14 (EtOH, c = l. 5) 

O 

X?iB : 2- (S) - (3, 4->'^n,P7x^) -1- (3, 5- (g* 

j>Mc?& + -e?&iPLfcrt«&, 2- (S) - (3, 4->^n07x^) - 4- 
^ > x > - 1 (1 . 0 gm) <7>DMF (2 5mL) T^k^ h 

(17 5mg) Srjfo&nLfco 1 SMfc, 3, 5- (tf * h V 7 fr* apt 
) ^>y'JV/n^ K (2. Ogm) **8JD U ^v»TaiO**<b^ h U 7 A ( 
17 5mg) *«Jntfc 0 m*W», EJ£***fcftAU -x-r-^-e 2Jftfflffi 

yya^n7F^57^- (^*^>, i&^-C 2 5 %^g^^^f-;V-^^r 

*r» k±v), gxtb-frfe (2. ogm) 

NMR (CDC h) :n. 3 0 - 2. 4 0X^2. 5 0 - 2. 6 0 ( 2m, 
2H), 2. 90-3. 00 (m, 1 H) , 3. 55-3. 65 (AB q<Dd 
, 2 H, J = 6 5.^9 Hz), 4. 54 (AB q, 2 H, J = 1 3Hz) , 4 
. 90-5. 00 (m, 2 H) , 5. 55-5. 70 (m, 1H), 7. 04 ( 
d d, 1 H, J =2X0*8 

Hz), 7. 30 (d, 1H, J=2Hz), 7. 36 (d, 1H, J = 8 H z 
) , 7. 6 4 (s, 2 H) , 7. 7 6 (s, 1 H) , 

T.mC I 3- (S) ~ (3, 4-y»PP7:c~JW -4- (3, 5- Cgg 

2- (S) - (3, 4-^?no7i-JV) -1- (3, 5- (\**YV7)V 
^u*j-)\,) s<y *JJl'jr 3 f- 9 s) - 4 (1. 5gm) <n*9J—b' (5 
OmL) K9>f T-f */7-fc h + 7 OtK^L, W^SEfe"*"* 
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>&3 0%, 0%) x^m-t&t, mmk-£®*mmmtky>) t trmh 

NMR (CDC U) : $ 1 . 7 8 - 1. 8 8X^2. 00-2. 10 (2m, 
2 H) , 3. 05-3. 15 (m, 1 H) , 3. 45-3. 55 (m, 1H), 
3. 5 5 - 3. 6 8 ( 2 m, 3 H) , 4. 55 (AB q, 2H, J = l 

3Hz), 7. 04 (dd, 1H, J =2&tf 8 Hz) , 7. 32 (d, 1H, 
J = 2Hz), 7. 36 (d, 1H, J = 8Hz), 7. 65 (s, 2H), 7 
. 7 6 ( s , 1 H) o 

XgD : 4-7'p^-2- (S) ~ (3, 4-/^n7x^) -1- (3 
, 5- (e^F'j7J^n^fjV) ^>-> f ;i^^~>) -f 9 y 
IfIC<7)3- (S) - (3, 4->'?P07ii)V) - 4- (3, 5- (If* 
h 'J 7JW^-n^f-;i/) ^> v*;i/^-^r->) 7*9>-l-*-)\' (5 0 0mg) 
^ttfll 2 0 ©I@B Kf£g<C97?ft&c J:i9Ph 3 P-Br 2 -C^J&ft-g-fe ( 5 3 0 m 
g) «|U;o 

IigE : V - (3 - (S) - (3, 4-^PP7x-JP) - 4- (3, 5 
- (feTx J. 'J 7Jl/^P^f ^) ^>y;l/i^r-» - 1 - 
if a (-f>KV>-3, 4' -tf^'Jy>) 
I*1D<?>4 -7nt- 2 - (S) - (3, 4 - v * n n 7 x. -)V) -1- (3 
, 5 - (If* h 'j 7 ^> v;v*3f -» -r^^ (30mg) * 

*«2 0OX5BCM(B«O*tt-C|W-fb-fr* (4 2mg) K&&Lfco 

NMR (CDCh) : S 1. 48-2. 05 (m, 10H), 2. 1 4 SO 5 " 2 
. 34 (2s, 3H), 2. 10-2. 25 (m, 2H), 2. 70-2. 85 
(m, 2H) , 2. 90 (m, 1 H) , 3. 4 8 - 3. 5 8 (m, 2 H) , 3. 
7 0 210*3. 84 (2s, 2H), 4. 55 (A B q , 2H. J = 1 3 H z) , 
6. 90-7. 15 (m, 4H), 7. 33 (d, 1H, J = 2 H z) , 7. 3 
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7 (d, 1 H, J = 8Hz) , 7. 66 (s, 2H), 7. 76 (s, 1H), 
8. 18 (d, 1H, 8Hz)o 
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